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Description 

1. Field of the Invention 

10001] The invention relates to novel [4S-(4alpha, 1 2aalpha)]-4-(dimethylamino)-9-[[(substituted amino)-substituted] 
amino]-1,4 f 4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamides herein af- 
ter called 9-[(substituted glycyl)-amido]-6-demethyl-6-deoxytetracyclines t which exhibit antibiotic activity against a wide 
spectrum of organisms including organisms which are resistant to tetracyclines and are useful as antibiotic agents. 
[0002] The invention also relates to novel 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracycline intermediates useful 
for making the novel compounds of the present invention and to novel methods for producing the novel compounds 
and intermediate compounds. 

SUMMARY OF THE INVENTION 

[0003] This invention is concerned with novel 9-[(substituted glycyl)amido]-6-demethyl-6-deoxytetracyclines repre- 
sented by formula I and II, which have antibacterial activity; with methods of treating infectious diseases in warm 
blooded animals employing these new compounds; with pharmaceutical preparations containing these compounds; 
with novel intermediate compounds and processes for the production of these compounds. More particularly, this in- 
vention is concerned with compounds of formula I and II which have enhanced in vitro and in vivo antibacterial activity 
against tetracycline resistant strains as well as a high level of activity against strains which are normally susceptible 
to tetracyclines. 
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[0004] In formula I and II, 

50 R is selected from hydrogen; straight or branched (C^CgJalkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C 1 -C 4 )alkyl group selected from mercaptomethyl, a-mer- 
captoethyl, a-mercapto-1-methylethyl, a-mercaptopropyl and a-mercaptobutyl; a-hydroxy(C 1 -C 4 )alkyl group selected 
from hydroxymethyl, a-hydroxy ethyl, a-hydroxy-1-methylethyl, a-hydroxypropyl and a-hydroxybutyl; carboxyl (C-pCg) 
alkyl group; (C 6 -C 10 )ary1 group selected from phenyl, a-naphthyl and ^-naphthyl; substituted(C 6 -C 10 )aryl group (sub- 

55 stitution selected from hydroxy, halogen, (Cj-C^alkoxy, trihaloJC-j-Cg) alkyl, nitro, amino, cyano, (C 1 -C 4 )alkoxycarbo- 
nyl, (C^-Cgjalkylamino and carboxy); (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl and phe- 
nylpropyl; substituted(C r C 9 )aralkyl group [substitution selected from halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono- 
or di-substituted (C r C 4 )alkylamino, (C 1 -C 4 )alkoxy, (C-i-C^alkylsulfonyl, cyano and carboxy] ; 
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R 1 is selected from hydrogen and (C^CgJalkyl selected from methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and 
hexyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

5 W is selected from amino; hydroxylamino; (C-|-C 12 ) straight or branched alkyl monosubstituted amino group substitution 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, 1,1-dimethylethyl, n- 
pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2, 2-dim ethyl propyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1 -dimethyl- 
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1,2-dimethylbutyl, 1,3-dimethyIbutyl, 1 -methyl-1 -ethylpropyl, heptyl, octyl, no- 
nyl, decyl, undecyl and dodecyl and the diastereomers and enantiomers of said branched alkyl monosubstituted amino 
10 group; (C 3 -C 8 )cycloalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimethylcy- 
clopropyl, cis-1,2-dimethylcyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept- 
2-yl, and bicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 3 )cycloalkyl monosubstituted ami- 
no group; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl )methyl, (cy- 
clopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methylcyclopropyl)methyl, and (cis-2-methylcyclobutyl)methyl; (Cj-C^) 
15 alkenyl monosubstituted amino group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyl, 

4- octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2-butenyl 2-cyclopentenyl and 2-cyclohexenyl; (C 6 -C 10 )aryl monosubsti- 
tuted amino group substitution selected from phenyl and naphthyl; (C 7 -C 10 )aralkylamino group substitution selected 
from benzyl, 2-phenylethyl, 1-phenylethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phenylpropyl; substituted (C 6 - 
C 10 )aryl monosubstituted amino group [substitution selected from (C r C 5 )acyl, (C r C 5 )acylamino, (C r C 4 )alkyl, mono 

20 or disubstituted (C^-C^alkylamino, (C^-C^alkoxy, (C^-C^alkoxycarbonyl, (C^-C^alkylsulfonyl, amino, carboxy, cyano, 

halogen, hydroxy, nitro and trihalo(C r C 3 )alkyl] ; straight or branched symmetrical disubstituted (C 2 -C 14 )alkylamino 
group substitution selected from dimethyl, diethyl, diisopropyl, di-n-propyl, di-n-butyl and diisobutyl; symmetrical dis- 
ubstituted (C 3 -C 14 )cycloalkylamino group substitution selected from dicyclopropyl, dicyclobutyl, dicyclopentyl, dicylo- 
hexyl and dicycloheptyl; straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkylamino group wherein the total 
25 number of carbons in the substitution is not more than 14; unsymmetrical disubstituted (C 4 -C 14 )cycloalkylamino group 
wherein the total number of carbons in the substitution is not more than 14; (C 2 -C 8 )azacycloalkyl and substituted (C 2 - 
C 8 )azacycloaIkyl group substitution selected from aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl, 4-methylpiperidinyl, 
2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl, 
trans-3 ,4-di methyl py rroli d i nyl , 

30 2-azabicyclo[2.1.1]hex-2-yl, 

5- azabicyclo[2.1 .1]hex-5-yl, 

2-azabicyclo[2.2.1]hept-2-yl, 

7-azabicyclo[2.2. 1 ]hept-7-yl, and 

2-azabicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 2 -C 8 )azacycloalkyl and substituted (C 2 - 
35 C 8 )azacycloalkyl group; 1-azaoxacycloalkyl group selected from morpholinyl and 1-aza-5-oxocycloheptane; substitut- 
ed 1-azaoxacycloalkyl group substitution selected from 2-(C 1 -C 3 )alkylmorpholinyl, 

S-^-CgJalkylisooxazolidinyl, tetrahydrooxazinyl and 3,4-dihydrooxazinyl; [1,n]-diaza cycloalkyl and substituted [1,n]- 
diaza cycloalkyl group selected from piperazinyl, 2-(C r C 3 )alkylpiperazinyl, 4-(C r C 3 )alkylpiperazinyl, 2,4-dimethyl- 
piperazinyl, 

40 4-(C 1 -C 4 )alkoxypiperazinyl, 4-(C 6 -C 10 )aryloxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diazabicyclo[2.2.1]hept-2-yl, 
2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl, 2,3-diaza-3-methylbicyclo[2.2.2]oct-2-yl, and 2,5-diaza-5,7-dimethylbicyclo 
[2.2.2]oct-2-yl and the diastereomers or enantiomers of said [1,n]-diazacycloalkyl and substituted [1 ,n]-diazacycloalkyl 
group; 1 -azathiacycloalkyl and substituted 1-azathiacycloalkyl group selected from thiomorpholinyl, 2-(C 1 -C 3 )alkylth- 
iomorpholinyl and 3-(C 3 -C 6 )cycloalkylthiomorpholinyl; N-azolyl and substituted N-azolyl group selected from 1-imida- 
45 zolyl, 2-(C 1 -C 3 )a!kyl-1 -imidazolyl, 3-(C r C 3 )alkyl-1-imidazolyl, 1-pyrrolyl, 2-(C r C 3 )alkyl-1-pyrrolyl, 3-(C r C 3 )alkyl- 
1-pyrrolyl, 1-pyrazolyl, 3-(C 1 -C 3 )-alkyl-1-pyrazolyl, indolyl, 1-(1,2,3-triazolyl), 4-(C r C 3 )alkyl-1-(1 ,2,3-triazolyl), 5-(C r 
C3)alkyl-1-(1,2,3-triazolyl), 4-(1,2,4-triazolyl, 1-tetrazolyl, 2-tetrazolyl and benzimidazolyl; (heterocycle)amino group 
said heterocyde selected from 2- or 3-furanyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or 5-pyridazinyl, 2-pyrazinyl, 2- 
(imidazolyl), (benzimidazolyl), and (benzothiazolyl) and substituted (heterocycle)amino group (substitution selected 
so from straight or branched (C r C 6 )alkyl) ; (heterocycle)methylamino group selected from 2- or 3-furylmethylamino, 2- 
or 3-thienylmethylamino, 2-, 3- or 4-pyridylmethylamino, 2- or 5-pyridazinylm ethyl- amino, 2-pyrazinylmethylamino, 2- 
(imidazolyl)methyl- amino, (benzimidazolyl)methylamino, and (benzothiazolyl)methylamino and substituted (heterocy- 
clejmethylamino group (substitution selected from straight or branched (C r C 6 )alkyl); carboxy (C 2 -C 4 )alkylamino group 
selected from aminoacetic acid, a-aminopropionic acid, p-aminopropionic acid, a-butyric add, and p-aminobutyric add 
55 and the enantiomers of said carboxy(C 2 -C 4 )alky1amino group; (C r C 4 )alkoxycart)onylamino group substitution seleded 

from methoxycarbonyl, ethoxycarbonyl, allyloxycarbonyl, propoxycarbonyl, isoproproxycarbonyl, 1,1-dimethyl- ethox- 
ycarbonyl, n-butoxycarbonyl, and 2-methylpropoxycarbonyl; (Cj-C^) alkoxyamino group substitution selected from 
methoxy, ethoxy, n-propoxy, 1-methylethoxy, n-butoxy, 2-methylpropoxy, and 1,1-dimethylethoxy; (C 3 -C 8 )cy- 
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cloalkoxyamino group selected from cyclopropoxy, trans-1 ,2-dimethylcyclo- propoxy, cis-1 ,2-dimethylcyclopropoxy, cy- 
clobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, and bicyclo[2.2.2]oct-2-yl- 
oxy and the diastereomers and enantiomers of said (C3-C 8 )cycloalkoxyamino group; (C 6 -C 10 )ary!oxyamino group se- 
lected from phenoxyamino, 1-naphthyloxyaminoand2-naphthyloxyamino; (Cy-C^arylalkoxyamino group substitution 
selected from benzyloxy, 2-phenylethoxy, 1 -phenylethoxy, 2-(naphthyl)methoxy, 1 -(naphthyl )-methoxy and phenylpro- 
poxy; 

R 2 and R 3 are independently selected from 

(i) hydrogen providing that R 2 and R 3 are not both hydrogen; 

(ii) straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 

(iii) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or 0-naphthyl; 

(iv) (C 7 -C 9 )aralkyl group such as benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; 

(v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 



Z = N, 0, S or Se 

25 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl; 

(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring 
fused thereto: 

30 



Z or Z l = N, 0, S or Se 

40 

such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl- 
3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, or 

(vii) a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O 
heteroatom: 

45 



(wherein A is selected from hydrogen; straight or branched (C r C 4 )alkyf; C 6 -ary1; substituted C 6 -aryl (substitution 
selected from halo,(C r C 4 )alkoxy, trihalo(C r C3)a!kyl, nitro, amino, cyano, (C r C 4 )-alkoxycarbonyl, ((VC3) 
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alkylamino or carboxy); benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl) such as y-butyrolactam, y-butyrol- 
actone, imidazolidinone or N-aminoimidazolidinone, or a six membered aromatic ring with one to three N heter- 
oatoms such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsymtriazinyl, pyrimidinyl or (C,-C 3 ) alkylthiopyri- 
dazinyl, or a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
5 O heteroatom such as 2,3-dioxo-1-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 

4-cyclopropyl-2-dioxo-1-piperazinyl, 2-dioxomorpholinyl, 2-dioxo-thiomorpholinyl; 

(viii) or a six membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, 
symtriazinyl, unsym-triazinyl, pyrimidinyl or (C r C 3 )alkylthiopyridazinyl; 

(ix) a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O 

10 heteroatom such as 2,3-dioxo-l-piperazinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1- piperazinyl, 

4-cyclopropyl-2-dioxo-1-piperazinyl, 2-dioxomorpholinyl, 2-dioxothiomorpholinyl; 

(x) -(CH 2 ) n COOR 4 where n=0-4 and R is selected from hydrogen; straight or branched (C r C 3 )alkyl selected from 
methyl, ethyl, n-propyl or 1-methylethyl; 

(xi) (C 6 -C 10 )aryl selected from phenyl, a-naphthyl or p-naphthyl; 

15 

or R and R 3 taken together are: 

(i) -(CH 2 ) 2 B(CH 2 ) 2 - t wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )alkyl [straight or branched], -N 
(C r C 4 )alkoxy, oxygen, sulfur or 

20 (ii) substituted congeners selected from (L or D)proline, ethyl(L or D)prolinate; and the pharmacologically accept- 

able organic and inorganic salts or metal complexes. 

[0005] This invention also provides the following compounds: 

25 [7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5, 5a, 6, 6a, 7,10,103,12-0^31^^-1, 8, 10a, 

11-tetrahydroxy-10, 12dioxo-2-naphthacenyl]-4-ethyl-IH-pyrazole-1 -acetamide, (Formula I, R and R 1 = H, W = 

4-ethyl-1 H-pyrazol-1 -yl); 

14S-(4alpha, 12aalpha)] -4-(Dimethylamino)-1, 4, 4a, 5, 5a, 6, 11, 12a-octahydro-3, 10, 12, 12a-tetrahydroxy-1, 
11-dioxo-9-[[[methyl(phenylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide, (Formula I, R and R 1 = H, 

30 W = N-methylbenzylamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylarnino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11tetrahydroxy-10,12dioxo-2-naphthacenyl]-6-methyl-2-azabicyclo[2.2.2]octane-2-acetamide, (Formula I, R and 
R 1 = H, W = 6-methyl-2-azabicyclo[2.2.2]octan-2-yl) ; 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, 6,1 1 , 1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-9-[[[[ 

35 (2-methylcyclopropyl)oxy]amino]acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, 

W = (2-methylcyclopropyl)-oxyamino); 

[7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-3-ethyl-1-pyrrolidineacetamide, (Formula I, R and R 1 = H, W = 
3-ethylpyrrolidin-1-yl) ; 

40 [7S-(7alpha, 1 0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7, 1 0,1 0a, 1 2-octahydro-1 ,8,1 0a, 

11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-(aminomethyl)-a-methyl-1-piperidineacetamide, (Formula I, R = 
CH 3 , R 1 = H, W = 4- aminomethylpiperidn-1-yl); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, -6, 1 1 , 1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-9-[[2-[[ 
(3-methylcyclobutyl)oxy]amino]-1-oxobutyl]amino]-1,11-dioxo-2-naphthacenecarboxamide hydrobromide, (For- 
45 mula I, R = H, R 1 = Et, W = 3-methylcyclobutyloxyamino); 

[7S-(7alpha, 1 0aalpha)] -N-[9-(Aminocarbonyl) -7-(dimethylamino) -5,5a,6,6a,7,1 0, 1 0a,1 2-octahydro-1 ,8, 1 0a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-* -ethyl-4-methyl-2-isoxazolidineacetamide, (Formula I, R = Et, R 1 
= H, W = 4-methyl-isoxazolidin-2-yl) ; 

[7S-(7alpha,10aa!pha)]-N-[9-(Aminocarbony1)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
so 1 1 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-a-ethyl-3-methyl-4H-1 ,2,4-triazole-4-acetamide, (Formula I, R = Et, 

R 1 = H, W = 3-methyl-4H-1 ,2,4-triazol-4-yl) ; 

or 

[7S-(7 alpha, 1 0aalpha)]-4-[[9-( Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a ,7, 1 0, 1 0a , 1 2-octahydro-1 ,8, 1 0a, 

11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenylmethyl)amino]-4-oxobutanoic acid (Formula 
55 I, R = carboxy methyl, R 1 = H, W = N-ethylbenzylamino). 

[0006] Preferred compounds are compounds according to the above formula I and II wherein: 

R is selected from hydrogen; straight or branched (C r C 8 )alkyt group selected from methyl, ethyl, propyl, isopropyl. 
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butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, a-mer- 
captoethyl, a-mercapto-1-methylethyl, a-mercaptopropyl and a-mercaptobutyl; a-hydroxy(C 1 -C 4 )alkyl group selected 
from hydroxymethyl, cx-hydroxyethyl, a-hydroxy-1-methylethyl, a-hydroxypropyl and a-h yd roxy butyl; carboxylfC^Cg) 
alkyl group; (C 6 -C 10 )aryl group selected from phenyl, oc-naphthyl and p-naphthyl; (C 7 -C 9 )aralkyl group selected from 
5 benzyl, 1-phenylethyl, 

2- phenylethyl and phenylpropyl; 

substituted(C 7 -Cg)araIkyl group [substitution selected from halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono-or di-sub- 
stituted (C r C 4 )alkylamino, (C r C 4 )alkoxy, (C r C 4 )alkylsulfonyl, cyano and carboxy]; 

R 1 is selected from hydrogen and (C^-Cgjalkyl selected from methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and 
hexyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; hydroxylamino; (C-j-C 12 ) straight or branched alkyl monosubstituted amino group substitution 
selected from methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methyl propyl, 2-methylpropyl, 1,1-dimethylethyl, n- 
15 pentyl, 2-methylbutyl, 1,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethyl- 
butyl, 2,2-dimethylbutyl, 3-methylpentyl, 1 ,2-dimethylbutyl, 1 ,3-dimethylbutyl, l-methyl-l-ethylpropyl, heptyl, octyl, no- 
nyl, decyl, undecyl and dodecyl and the diastereomers and enantiomers of said branched alkyl monosubstituted amino 
group; (C 3 -C 8 )cycloalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimethylcy- 
clopropyl, cis-1 ,2-dimethylcyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept- 
20 2-yl, and bicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 8 )cycloalkyl monosubstituted ami- 

no group; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl )methyl, (cy- 
clopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methylcyclopropyl)methyl, and (cis-2-methylcyclobutyl)methyl; (Cg-C^) 
alkenyl monosubstituted amino group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyl, 
4-octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2-butenyl 2-cyclopentenyl and 2-cyclohexenyl; (C 6 -C 10 )aryl monosubsti- 
25 tuted amino group substitution selected from phenyl and naphthyl; (C^-C^aralkylamino group substitution selected 
from benzyl, 2-phenylethyl, 1-phenylethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phenylpropyl; straight or 
branched symmetrical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dimethyl, diethyl, diisopropyl 
and di-n-propyl; symmetrical disubstituted (C 3 -C 14 )cycloalkylamino group substitution selected from dicyclopropyl, di- 
cyclobutyl, dicyclopentyl, dicylohexyl and dicycloheptyl; straight or branched unsymmetrical disubstituted (Gj-C^) 
30 alkylamino group wherein the total number of carbons in the substitution is not more than 14; unsymmetrical disubsti- 
tuted (C 4 -C 14 )cycloalkylamino group wherein the total number of carbons in the substitution is not more than 14; (C 2 - 
C 8 )azacycloalkyl and substituted (C 2 -C 8 )azacycloalkyl group selected from aziridinyl, azetidinyl, pyrrolidinyl, piperidi- 
nyl, 4-methylpiperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimethylpyrrolidinyl, 2-azabicyclo 
[2.1.1 ]hex-2-yl , 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicyclo[2.2.1]hept-2-yl, 7-azabicyclo[2.2.1]hept-7-yl, and 2-azabicy- 
35 clo[2.2.2joct-2-yl and the diastereomers and enantiomers of said (C 2 -C 8 )azacycloalkyl and substituted (C 2 -C 8 )azacy- 
cloalkyl group; 1-azaoxacycloalkyl group selected from morpholinyl and 1-aza-5-oxacycloheptane; substituted 1-aza- 
oxacycloalkyl group selected from 2-(C 1 -C 3 )alkyl morpholinyl, 3-(C 1 -C 3 )alkylisoxazolidinyl, tetrahydrooxazinyl and 
3,4-dihydrooxazinyl; [1 ,n]-diazacycloalkyl and substituted [1,n]-diazacycloalkyl group selected from piperazinyl, 2-(C r 
C 4 )alkylpiperazinyl, 4-(C 1 -C 3 )alkylpiperazinyl, 2,4-dimethylpiperazinyl, 4-(C r C 3 )alkoxypiperazinyl, 4-(C 6 -C 10 )-ary- 
4 0 loxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diaza-bicyclo[2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyclo-[2.2.1]hept-2-yl, 

2,3-diaza-3-methylbicyclo[2.2.2]-oct-2-yl, and 2,5-diaza-5,7-dimethylbicyclo[2.2.2]oct-2-yl and the diastereomers or 
enantiomers of said [1,n]-diazacycloalkyl and substituted [1 ,n]-diaza-cycloalkyl group; 1 -azathiacycloalkyl and substi- 
tuted 1-azathiacycloalky! group selected from thiomorpholinyl, 2-(C r C 3 )alkylthiomorpholinyl and 3-(C 3 -C 6 )-cy- 
cloalkylthiomorpholinyl; N-azolyl and substituted N-azolyl group selected from 1-imidazolyl, 2-(C r C 3 )-alkyl-1-imida- 
45 zolyl, 3-(C 1 -C 3 )alkyl-1 -imidazolyl, 1-pyrrolyl, 2-(C r C 3 )alkyl-l-pyrrolyl, 3-(C r C 3 )alkyl-1-pyrrolyl, 1-pyrazolyl, 3-(C 1 -C 3 ) 
alkyl-l-pyrazolyl, indolyl, 1-(1,2,3-triazo- lyl), 4-alkyl-1-(1,2,3-triazolyl), 5-(C r C 3 )alkyl-1-(1,2,3-triazolyl), 4-(1,2,4-tria- 
zolyl, 1-tetrazolyl, 2-tetrazolyl and benzimidazolyl; (heterocycle)amino group said heterocycle selected from 2- or 

3- furanyl, 2- or 3-thienyl, 2-, 3- or 4-pyridyl, 2- or 5-pyridazinyl, 2-pyrazinyl, 2-(imidazolyl), (benzimidazolyl), and (ben- 
zothiazolyl) and substituted (heterocycle)amino group (substitution selected from straight or branched (C r C 6 )alky1); 

50 (heterocycle)methylamino group selected from 2- or 3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 3- or 4-pyri- 
dylmethylamino, 2- or 5-pyridazinylmethylamino, 2-pyrazinylmethylamino, 2-(imidazolyl)methylamino, (benzimida- 
zolyljmethylamino, and (benzothiazolyl)methylamino and substituted (heterocycle)methylamino group (substitution se- 
lected from straight or branched (C-j-CgJalkyl); carboxy(C 2 -C 4 )alkylamino group selected from aminoacetic acid, a- 
aminopropionic add, p-aminopropionic acid, a-butyric acid, and p-aminobutyric acid and the enantiomers of said car- 
55 boxy (C 2 -C 4 )alkylamino group; (C 1 -C 4 )alkoxycarbonylamino group substitution selected from m ethoxy carbonyl, ethox- 

y carbonyl, allyloxycarbonyl, propoxycarbonyl, isoproproxycarbonyl, 1,1-dimethylethoxycarbonyl, n-butoxycarbonyl, 
and 2-methylpropoxycarbonyl; (C r C 4 )alkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1 -me- 
thyl- ethoxy, n-butoxy, 2-methylpropoxy, and 1 , 1 -dimethylethoxy ; (Cg-CgJ-cydoalkoxyamino group substitution selected 
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from cyclopropoxy, trans-1,2-dimethylcyclopropoxy, cis-1 ,2-dimethylcyclopropoxy, cyclobutoxy, cyclopentoxy, cy- 
clohexoxy, cycloheptoxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy, and bicyclo[2.2.2]oct-2- yloxy and the diastereomers 
and enantiomers of said (C 3 -C Q )cycloalkoxyamino group; (C 6 -C 10 )aryloxyamino group selected from phenoxyamino, 
1-naphthyloxyamino and 2-naphthyloxyamino; 

5 (C 7 -C 11 )arylalkoxyamino group substitution selected from benzyloxy, 2-phenylethoxy f 1 -phenylethoxy, 2-(naphthyl) 
methoxy, 1 -(naphthyl)- methoxy and phenylpropoxy; R 2 and R 3 are independently selected from: 

(i) hydrogen providing that R 2 and R 3 are not both hydrogen; 

10 (**) straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 

(iii) (C6-C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; 

(iv) (C r C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl; 

(v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 

optionally having a benzo or pyrido ring fused thereto: 


20 



Z = N, O, S or Se 

30 

such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrol idinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring 
35 fused thereto: 



Z or Z 1 = N, 0, S or Se 


such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl- 
3H-imidazo[4,5-b]pyridyl or pyridylimidazolyl, 

(vi*) a membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O 
heteroatom: 
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5 


10 




(A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl; substituted C 6 -aryl (substitution selected 
from halo, (C 1 -C 4 )alkoxy l trihalo(C 1 -C 3 )alkyl l nitro, amino, cyano, (C r C 4 )alkoxycarbonyl, (C 1 -C 3 )alkylamino or 
carboxy), (C 7 -Cg)-aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl) 

15 such as y-butyrolactam, -fbutyrolactone, imidazolidinone or N-aminoimidazolidinone, 

(viii) a six membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym- 
triazinyl, unsym-triazinyl, pyrimidinyl or (C 1 -C 3 )alkylthiopyridazinyl, 

20 (ix) a six membered saturated ring 

with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1-piper- 
azinyl, 4-ethyl-2,3-dioxo-1-piperazinyl, 4-methyl-2,3-dioxo-1-piperazinyl, 4-cyclopropyl-2-dioxo-1-piperazinyl, 
2-dioxomorpholinyl, 2-dioxo-thiomorpholinyl; 

25 00 - (CH 2 ) n COOR 4 where n=0-4 and R 4 is selected from hydrogen; straight or branched (C r C 3 )alkyl group selected 

from methyl, ethyl, n-propyl or 1-methylethyl; 

(xi) or (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl, |}-naphthyl; 

30 or R 2 and R 3 taken together are-(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )alkyl 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or DJproline, ethyl(L 
or DJprolinate, morpholine, pyrrolidine or piperidine; and the pharmacologically acceptable organic and inorganic salts 
or metal complexes. 

[0007] Particularly preferred compounds are compounds according to the above formula I and II wherein: 

35 R is selected from hydrogen; straight or branched (C r C 8 )aikyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, a-mer- 
captoethyl, a-mercapto-1-methylethyl and a-mercaptopropyl; a-hydroxy-(C r C 4 )alkyl group selected from hydroxyme- 
thyl, a-hydroxyethyl, a-hydroxy-1-methylethyl and ct-hydroxypropyl; carboxyl(C r C 8 )alkyl group; (C 6 -C 10 )aryl group 
selected from phenyl, a-naphthyl and p-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyle- 
40 thyl and phenylpropyl; R 1 is selected from hydrogen and (C 1 -C 6 )alkyl selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl and hexyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; (Cj-C^) straight or branched alkyl monosubstituted amino group substitution selected from 
45 methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methyl propyl, l.lKlimethyl- ethyl, n-pentyl, 2-methyl- 
butyl, 1,1-dimethy!propyl, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 2,2-dimethyl- 
butyl, 3-methylpentyl, 1 ,2-dim ethyl butyl, 1,3-dimethylbutyl, 1 -methyl-1 -ethylpropyl, heptyl, octyl, nonyl and decyl 
and the diastereomers and enantiomers of said branched alkyl monosubstituted amino group; (C 3 -C 8 )cycloalkyl mon- 
osubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimethylcyclopropyl, cis-1 , 2-dimethyl cyclo- 
50 propyl, cyclobutyl, cyclopentyl, cyclohexyl, cyclohepty! and cyclooctyl and the diastereomers and enantiomers of said 
(C 3 -C 8 )cycloalkyl monosubstituted amino group; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution 
selected from (cyclopropyl Jmethyl, (cydopropyl)ethyl and (cyclobutyl)methyl; (C 3 -C 10 )alkenyl monosubstituted amino 
group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-2-butenyl, 
3-methyl-2-butenyl 2-cyclopentenyl and 2-cydohexenyl; (C^-C^Jaralkylamino group substitution selected from benzyl, 
55 2-phenylethyl, 1-phenylethyl, 2-(naphthyl)methyl, 1 -(naphthyl Jmethyl and phenylpropyl; straight or branched symmet- 
rical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dimethyl, diethyl, diisopropyl and di-n-propyl; 
straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkylamino group wherein the total number of carbons in the 
substitution is not more than 14; unsymmetrical disubstituted (C 4 -C 14 )cyclo- alkylamino group wherein the total number 
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of carbons in the substitution is not more than 14; 

(C2-C 8 )azacycloalkyl anc * substituted (C2-C8)azacyclo- alkyl group selected from aziridinyl, azetidinyl, pyrrolidinyl, pip- 
eridinyl, 4-methylpiperidinyl, 2- methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl, and trans-3,4-dimethylpyrrolidinyl and 
the diastereomers and enantiomers of said (C^-Cgjazacycloalkyl and sub- stituted (C 2 -C 8 )azacycloalkyl group; 

' 1-azaoxacycloalkyl group selected from morpholinyl and 1-aza-5-oxacycloheptane; substituted 1-azaoxacyclo- alkyl 
group selected from 2-(C 1 -C 3 )a!kylmorpho!inyl l 

3 - ( c rC 3 )alkylisooxazolidinyl and tetrahydrooxazinyl; [1 ,n]-diazacycloalkyl and substituted [1 ,n]-diaza cycloalkyl group 
selected from piperazinyl, 2-(C r C 3 )alkylpiperazinyl, 

4- (Ci-C 3 )alkylpiperazinyl, 2,4-dimethylpiperazinyl, 4-hydroxypiperazinyl, 2,5-diazabicyclo[2.2.1]hept-2-yl, 2,5-diaza- 
10 5-methyl- bicyclo[2.2.1]hept-2-yl, and 2,3-diaza-3-methylbicyclo- [2.2.2]oct-2-yl, the diastereomers or enantiomers of 

said [1,n]-diazacycloalkyl and substituted [1 t n]-diaza- cycloalkyl group; 1-azathiacycloalkyl and substituted 1-azathia- 
cycloalkyl group selected from thiomorpholinyl and 2-(C r C 3 )alkylthiomorpholinyl; N-azolyl and substituted N-azolyl 
group selected from 1-imidazolyl, 2-(C r C 3 )alkyl-1-imidazolyl, 3-(C 1 -C 3 )alkyl-1-imida-zolyl, 1-pyrrolyl, 2-(C r C 3 )alkyl- 
1-pyrrolyl i 3-(C r C 3 )alkyl-1-pyrrolyl ) 1-pyrazolyl, 3-(C r C 3 )alkyl-1-pyrazolyl, indolyl, 1-(1,2,3-triazo-lyl), 4-(C r C 3 )alkyl- 
? 5 1 -(1 ,2,3-triazolyl), 5-(C r C 3 )- alkyl-1 -(1 ,2,3-triazolyl) and 4-(1,2,4-triazolyl; (heterocycle)methylamino group selected 

from 2- or 3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 3- or 4-pyridylmethylamino, 2- or 5-pyridazinylmethyl- 
amino, 2-pyrazinylmethylamino, 2-(imidazolyl)methyl- amino, (benzimidazolyl)methylamino, and (benzothiazolyl) 
methylamino and substituted (heterocycle)methyl- amino group (substitution selected from straight or branched (C r 
C 6 )alkyl); carboxy(C 2 -C 4 )alkylamino group selected from aminoacetic acid, a-aminopropionic acid, p-aminopropionic 
20 acid, a-butyric acid, and p-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 )alkylamino group; 

(C r C 4 )alkoxycarbonylamino group substitution selected from methoxycarbonyl, ethoxycarbonyl, allyloxycarbonyl, pro- 
poxycarbonyl, isoproproxycarbonyl, 1,1 -dim ethyl ethoxy carbonyl, n-butoxycarbonyl, and 2-m ethyl propoxycarbonyl; 
(C 1 -C 4 )alkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1-methylethoxy, n-butoxy, 2-meth- 
ylpropoxy, and 1,1-dimethylethoxy; (C^-C^Jarylalkoxyamino group substitution selected from benzyoxy, 2-phe- 
25 nylethoxy, 1-phenylethoxy, 2-(naphthyl)methoxy, 1 -(naphthyl)- methoxy and phenylpropoxy; R 2 and R 3 are independ- 
ently selected from hydrogen; straight or branched (C r C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-meth- 
ylethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 
1-phenylethyl, 2-phenylethyl or phenylpropyl; a heterocycle group selected from a five membered aromatic or saturated 
ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

30 



Z = N, O, S or Se 


45 such as pyrrolyl, N-methylindolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrroIinyl, tetrahydrofuranyl, furanyl, benzo- 
furanyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 


50 


55 
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such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazolyl, 3-alkyl-3H- 
imidazo[4,5-b]pyridyl or pyridylimidazolyl, or a five membered saturated ring with one or two N, O, S or Se heteroatoms 
and an adjacent appended O heteroatom: 



(A is selected from hydrogen; straight or branched (C 1 -C 4 )alkyl; C 6 -aryl; substituted C 6 -aryl (substitution selected from 

halo, (C 1 -C 4 )alkoxy, trihalo(C r C 3 )alkyl, nitro, amino, cyano, (C r C 4 )-alkoxycarbonyl, (C r C 3 )alkylamino or carboxy); 

(C 7 -C g )-aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl) 

such as y-butyrolactam, ^butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six 

membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyl, sym-triazinyl, unsym- 

triazinyl, pyrimidinyl or (C r C 3 ) alkylthiopyridazinyl, or a six membered saturated ring 

with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2, 3-dioxo-1 -piperazinyl, 
4-ethyl-2,3-dioxo-l-piperazinyl, 4-methyl-2,3-dioxo-1 -piperazinyl, 4-cyclopropyl-2-dioxo-1 -piperazinyl, 2-dioxomor- 
pholinyl, 2-dioxo-thiomorpholinyl; or -(CH 2 ) n COO R 4 where n=0-4 and R 4 is selected from hydrogen; straight or 
branched (C r C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; or (C 6 -C 10 )aryl group selected 
from phenyl, a-naphthyl, p-naphthyl; 

or R 2 and R 3 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )alkyl 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)pro!ine, ethyl(L 
or D)prolinate, and the pharmacologically acceptable organic and inorganic salts or metal complexes. 

[0008] Compounds of special interest are compounds according to the above formula I and II wherein: 

R and R 1 are independently selected from hydrogen, methyl and ethyl; and when R does not equal R 1 the stereochem- 
istry of the asymmetric carbon (i.e. the carbon bearing the W substituent) maybe be either the racemate (DL) or the 
individual enantiomers (L or D); 

W is selected from amino; (C^Cq) straight or branched alkyl monosubstituted amino group substitution selected from 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methylpropyl, 2-methylpropyl, n-hexyl and n-octyl; (C 3 -C 6 )cycloalkyl 
monosubstituted amino group substitution selected from cyclopropyl, cyclopentyl and cyclohexyl; [(C 4 -C 5 )cycloalkyl] 
alkyl monosubstituted amino group substitution selected from (cyclopropyl Jmethyl and (cyclopropyl )ethyl; (C 3 -C 4 )alke- 
nyl monosubstituted amino group substitution selected from allyl and 3-butenyl; (C r C 10 ) aralkylamino group substitu- 
tion selected from benzyl, 2-phenylethyl and 1-phenylethyl; straight or branched symmetrical disubstituted (C 2 -C 4 ) 
alkylamino group substitution selected from dimethyl and diethyl; straight or branched unsymmetrical disubstituted 
(C 3 )alkylamino group substitution selected from methyl(ethyl); 

(C 2 -C 5 )azacycloalkyl group selected from pyrrolidinyl and piperidinyl; 1-azaoxacycloalkyl group selected from mor- 
pholinyl; substituted 1-azaoxacycloalkyl group selected from 2-(C 1 -C 3 )aIkylmorpholinyl; [1 ,n]-diazacycloalkyl and sub- 
stituted [1,n]-diazacyc!o- alkyl group selected from piperazinyl, 2-(C 1 -C 3 )alkyl- piperazinyl, 4-(C 1 -C 3 )alkylpiperazinyl, 
and 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl and 

the diastereomers and enantiomers of said [1 ,n]-diaza-cycloalkyl and substituted [1 ,n]-diazacycloalkyl group; 1-aza- 
thiacycloalkyl and substituted 1-azathiacycloalkyl group selected from thiomorpholinyl and 

2-(C 1 -C 3 )alkylthiomorpholinyl; N-azolyl group selected from 1 -imidazolyl; (heterocycle)methylamino group selected 
from 2- or 3-thienylmethylamino and 2-, 3- or 4-pyridylmethylamino; (C^C^alkoxycartJonylamino group substitution 
selected from methoxycarbonyl, ethoxycarbonyl, and 1,1-dimethylethoxycarbonyl; 

R 2 and R 3 are independently selected from hydrogen, methyl, ethyl, n-propyl or 1-methylethyl with the proviso that R 2 
and R 3 cannot both be hydrogen; 
or R and R 3 taken together are - 


(i) (CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )alkyl [straight or branched], -N 
(C r C 4 )alkoxy, oxygen, sulfur or 

(ii) substituted congeners selected from (L or D)proline and ethyl(L or D)prolinate and the pharmacologically ac- 
ceptable organic and inorganic salts or metal complexes. 
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[0009] Also included in the present invention are compounds useful as intermediates for producing the above com- 
pounds of formula I and II. Such intermediates include those having the formula III: 



wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

20 R js selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl, mercap- 
tomethyl, a-mercaptoethyl, a-mercapto-1-methylethyl, a-mercaptopropyl and a-mercaptobutyl, hydroxymethyl, a-hy- 
droxyethyl, a-hydroxy-1- methylethyl, a-h yd roxy propyl and a-hydroxy butyl; carboxyl (C^Cb) alkyl group; phenyl, a- 
naphthyl and p-naphthyl group each optionally substituted by hydroxy, halogen, (C r C 4 )alkoxy, trihalo (C r C 3 )- alkyl, 
nitro, amino, cyano, (C r C 4 )aIkoxycarbonyl, (Ci-C^alkylamino and carboxy); ora benzyl, 1-phenylethyl, 2-phenylethyl 
25 or phenylpropyl group, each optionally substituted by halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono- or di-substituted 
(C r C 4 )alkylamino, (C^C^alkoxy, (C 1 -C 4 )alkylsulfonyl, cyano and carboxy; 

R 1 is selected from hydrogen, methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and hexyl; and when R does not 
equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) may be be either 
the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically acceptable organic and inorganic 
30 salts and metal complexes. 

[0010] Preferred compounds are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto 
(C 1 -C 4 )alkyl group selected from mercaptomethyl, a-mercaptoethyl, a-mercapto-1 -methylethyl, a-mercaptopropyl and 
35 a-mercaptobutyl; a-hydroxy(C 1 -C 4 )alkyl group selected from hydroxymethyl, a-hydroxyethyl, a-hydroxy-1 -methylethyl, 
a-hydroxypropyl and a-hydroxy butyl; carboxyl(C 1 -C 8 )alkyl group; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl 
and p-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl and phenylpropyl; substituted 
(C 7 -C 9 )aralkyl group [substitution selected from halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono- or di-substituted (C r 
C 4 )alkylamino, (C^C^alkoxy, (C-pC^alkylsulfonyl, cyano and 
4 0 R 1 is selected from hydrogen and (C^-C^alkyl selected from methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and 

hexyl; 

And when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically acceptable organic 
and inorganic salts and metal complexes. 

45 [0011] Particularly preferred compounds are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen; straight or branched (C r C 8 )alkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C r C 4 )a!ky1 group selected from mercaptomethyl, a-mer- 
captoethyl, a-mercapto-1 -methylethyl and a-mercaptopropyl; a-hydroxy-(C r C 4 )alky1 group selected from hydroxyme- 
50 thyl, a-hydroxyethyl, a-hydroxy-1 -methylethyl and a-hydroxypropyl; carboxyl(C r C 8 )alkyl group; (C 6 -C 10 )aryl group 
selected from phenyl, a-naphthyl and p-naphthyl; (C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenyle- 
thyl and phenylpropyl; R 1 is selected from hydrogen and (C^CgJalkyl selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl and hexyl; when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the 
carbon bearing the Y substituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the 
55 pharmacologically acceptable organic and inorganic salts and metal complexes. 

[0012] Compounds of special interest are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen, methyl and ethyl; 
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R 1 is selected from hydrogen, methyl or ethyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically acceptable organic 
and inorganic salts and metal complexes. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] The novel compounds of the present invention may be readily prepared in accordance with the following 
schemes. 

10 


Scheme I 
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[0014] The 9-[(substituted glycyl)amido]-6-demethyl- 6-deoxytetracyclines, or mineral acid salts, can be made by 
the procedure described in scheme I. In accordance with scheme I, 9-amino-6-demethyl-6-deoxy- tetracycline or its 
mineral acid salt, 1^, is dissolved in a mixture of 1 ,3-dimethyl-3,4,5,6-tetrahydro-2(1H)- pyrimidone and acetonitrile. 
Sodium carbonate is added and the mixture is stirred for 5 minutes. An acid halide of the formula: 



W 


wherein R, R 1 , W have been described hereinabove, and X is selected from chlorine, fluorine, bromine or iodine, is 
15 added and the reaction is stirred at room temperature for from 0.5-2 hours to give the corresponding 9-[(substituted 
glycyl)amido]-6-demethyl-6-deoxytetracycline, or its mineral acid salt 3. 
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Scheme II 
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so [001 5] The preferred method for producing 9-[(substituted glycyl)amido]-6-demethyl-6-deoxytetracyclines or its min- 
eral acid salt 3, is shown in scheme II. This method uses common intermediates which are easily prepared by reacting 
commercially available haloacyl halides of the formula: 


55 
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Y 


wherein Y, R and R 1 are as defined hereinabove and Q is halogen selected from bromine, chlorine, iodine and fluorine; 
with 9-amino-6-demethyl-6-deoxytetracyclines, or its mineral acid salt _1, to give straight or branched 9-[(haloacyl) 
15 amido]-6-demethyl-6-deoxytetracyclines or its mineral acid salt, 2, in almost quantitative yield. The above intermedi- 
ates, straight or branched 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracyclines or its mineral acid salt 2, react with a 
wide variety of nucleophiles, especially amines, having the formula WH, wherein W is as defined hereinabove to give 
the new 9-[(substituted glycyl)amido]-6-demethyl-6-deoxytetracyclines or mineral acid salt 3 of the present invention. 
[0016] In accordance with Scheme II, 9-amino-6-demethyl-6-deoxytetracyclineorits mineral acid salt A is mixed with 

20 

a) a polar-aprotic solvent such as 1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)pyrimidone, herein after called DMPU, 
hexamethylphosphoramide herein after called HMPA, dimethylformamide, dimethylacetamide, N-methylpyrro- 
lidone, 1,2-dimethoxyethane or equivalent thereof; 

b) an inert solvent such as acetonitrile, methylene chloride, tetrahydrofuran chloroform, carbon tetrachloride, 

25 1,2-dichloroethane, tetrachloroethane, diethyl ether, t-butyl methylether, isopropyl ether or equivalent thereof; 

c) a base such as sodium carbonate, sodium bicarbonate, sodium acetate, potassium carbonate, potassium bi- 
carbonate, triethylamine, cesium carbonate, lithium carbonate or bicarbonate equivalents; and 

d) a straight or branched haloacyl halide of the formula: 

30 



Y 


wherein Y, R, R 1 and Q are as defined hereinabove such as bromoacetyl bromide, chloroacetyl chloride or 2-bromo- 
propionyl bromide or equivalent thereof; the halo, Y, and halide, Q, in the haloacyl halide can be the same or 
40 different halogen and are selected from bromine, chlorine, iodine and fluorine 

e) for 0.5 to 5 hours at room temperature to the reflux temperature of the reaction; to form the corresponding 9-[ 
(ha!oacyl)arnido]-6-de-methyl-6-deoxytetracycline, 2 , or its mineral acid salt. 

[0017] The intermediate, 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracycline or mineral acid salt 2, is treated, under 
45 an inert atmosphere of helium, argon or nitrogen, with 

a) a nucleophile WH such as an amine or substituted amine or equivalent for example methyl- amine, dimethyl- 
amine, ethylamine, n-butylamine, propylamine or n-hexylamine; 

b) a polar-aprotic solvent such as DMPU, HMPA dimethylformamide, dimethylacetamide, N-methylpyrrolidone or 

50 1,2-dimethoxyethane; 

c) for from 0.5 - 2 hours at room temperature or under reflux temperature to produce the desired 9-[(substituted 
glycyl)amido]-6-demethyl-6-deoxytetracycline, 3, or its mineral acid salt. 


55 
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Scheme III 



[0018] In accordance with Scheme III, compounds of formula 3 are N-alkylated in the presence of formaldehyde and 
either a primary amine such as methylamine, ethylamine, benzylamine, methyl glycinate, (L or D)alanine, (L or D)lysine 
or their substituted congeners; or a secondary amine such as morpholine, pyrrolidine, piperidine or their substituted 
45 congeners to give the corresponding Mannich base adduct, 4. 

[0019] The 9-[(substituted glycyI)amido]-6-demethyl-6-deoxytetracyclines may be obtained as metal complexes such 
as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic and organic salts and corresponding 
Mannich base adducts using methods known to those skilled in the art (Richard C. Larock, Comprehensive Organic 
Transformations, VCH Publishers, 411-415, 1989). It is well known to one skilled in the art that an appropriate salt form 
50 js chosen based on physical and chemical stability, flowability, hygroscopicity and solubility. Preferably, the 9-[(substi- 
tuted glycyl)amido)-6-demethyl-6-deoxytetracydines are obtained as inorganic salt such as hydrochloric, hydrobromic, 
hydroiodic, phosphoric, nitric or sulfate; or organic salt such as acetate, benzoate, citrate, cysteine or other amino 
acids, fumarate, glycolate, maleate, succinate, tartrate, alkylsulfonate or arylsulfonate. Depending on the stochiometry 
of the acids used, the salt formation occurs with the C(4)-dimethytamino group (1 equivalent of acid) or with both the 
55 C(4)-dimethylamino group and the W group (2 equivalents of acid). The salts are preferred for oral and parenteral 
administration. 

[0020] Some of the compounds of the hereinbefore described Schemes have centers of asymmetry at the carbon 
bearing the W substituent. The compounds may, therefore, exist in at least two (2) stereoisomeric forms. The present 
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invention encompasses the racemic mixture of stereo isomers as well as all stereoisomers of the compounds whether 
free from other stereoisomers or admixed with stereoisomers in any proportion of enantiomers. The absolute config- 
uration of any compound may be determined by conventional X-ray crystallography. 

[0021] The stereochemistry centers on the tetracycline unit (i.e. C-4, C-4a t C-5a and C-1 2a) remain intact throughout 
5 the reaction sequences. 

BIOLOGICAL ACTIVITY 

Method for m Vitro Antibacterial Evaluation (Tables I, II and V) 

10 

[0022] The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits growth 
to the test organism, is determined by the agar dilution method using Muller-Hinton II agar (Baltimore Biological Lab- 
oratories). An inoculum density of 1-5x 10 5 CFU/ml and a range of antibiotic concentrations (32-0.004 pg/ml) is used. 
The plates are incubated for 18 hours at 35°C in a forced air incubator. The test organisms comprise strains that are 
15 sensitive to tetracycline and genetically defined strains that are resistant to tetracycline, due to inability to bind to 
bacterial ribosomes (tetM) or by a tetK encoded membrane protein which confers tetracycline resistance by energy- 
dependent efflux of the antibiotic from the cell. 

E. coli in Vitro Protein Translation System (Table III) 

20 

[0023] An in vitro, cell free, protein translation system using extracts from E L coli strain MRE600 (tetracycline sensi- 
tive) and a derivative of MRE600 containing the tetM determinant has been developed based on literature methods 
[J.M. Pratt, Coupled Transcription-translation in Prokaryotic Cell-free Systems, Transcription and Translation, a Prac- 
tical Approach, (B.D. Hames and S .J. Higgins, eds) p. 179-209, IRL Press, Oxford-Washington, 1984). 

25 [0024] Using the system described above, the tetracycline compounds of the present invention are tested for their 

ability to inhibit protein sysnthesis in vitro. Briefly, each 1 0 pi reaction contains S30 extract (a whole extract) made from 
either tetracycline sensitive cells or an isogenic tetracycline resistant (tetM) strain, low molecular weight components 
necessary for transcription and translation (i.e. ATP and GTP), a mix of 19 amino acids (no methionine), 35 S labeled 
methionine, DNA template (either pBR322 or pUC1 1 9), and either DMSO (control) or the novel tetracycline compound 
30 to be tested ("novel TC") dissolved in DMSO. 

[0025] The reactions are incubated for 30 minutes at 37°C. Timing is initiated with the addition of the S30 extract, 
the last component to be added. After 30 minutes, 2.5 pi of the reaction is removed and mixed with 0.5 ml of IN NaOH 
to destroy RNA and tRNA. Two ml of 25% trichloroacetic acid is added and the mixture incubated at room temperature 
for 15 minutes. The trichloroacetic acid precipitated material is collected on Whatman GF/C filters and washed with a 
35 solution of 1 0% trichloroacetic acid. The filters are dried and the retained radioactivity, representing incorporation of 35 S- 
methionine into polypeptides, is counted using standard liquid scintillation methods. 

[0026] The percent inhibition (PI.) of protein synthesis is determined to be: 


40 


P.I.=100- 


Retained radioactivity of novel TC containing saople 
Retained radioactivity of the OH SO control reaction 


■) 


xlOO 


45 In Vivo Antibacterial Evaluation (Table IV) 

[0027] The therapeutic effects of tetracyclines are determined against an acute lethal infection with Staphylococcus 
aureus strain Smith (tetracycline sensitive). Female, mice, strain CD-I (Charles River Laboratories), 20±2 grams, are 
challenged by an intraperitoneal injection of sufficient bacteria (suspended in hog mucin) to kill non-treated controls 
so within 24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, are administered subcutaneously 
or orally 30 minutes after infection. When an oral dosing schedule is used, animals are deprived of food for 5 hours 
before and 2 hours after infection. Five mice are treated at each dose level. The 7 day survival ratios from 3 separate 
tests are pooled for calculation of median effective dose (ED 50 ). 

55 Testing Results 

[0028] The claimed compounds exhibit antibacterial activity against a spectrum of tetracycline sensitive and resistant 
Gram-positive and Gram-negative bacteria, especially, strains of E^ coli and S. aureus containing tetM resistance de- 


17 



EP 0 582 829 B1 


10 


15 


20 
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terminants, and E coli containing the tetA, tetB, tetC and tetD resistance determinants. Notable is 9-[(N,N-dimethylg- 
lycyl)amido]-6-demethyl-6-deoxytetracycline, CC, as shown in Table I, which demonstrated excellent in vitro activity 
against tetracycline resistant strains containing the tetM resistance determinant (such as E aureus UBMS 88-5, E 
aureus UBMS 90-1 and 90-2, E. coli UBMS 89-1 and 90-4) and tetracycline resistant strains containing tetB resistance 
determinants (such as E coli UBMS 88-1 and E coli TNI 0C tetB). 9-[(N,N-dimethylglycyl)amido]-6-demethyl-6-deox- 
ytetracycline, also has good activity against E. coli strains containing tetA, tetC and tetD resistance determinants. It is 
as effective as minocycline against susceptible strains and is superior to minocycline against a number of recently 
isolated bacteria from clinical sources. (Table II) 

[0029] As shown in Table II, the free base, disulfate, dihydrochloride, monohydrochloride and the Mannich bases of 
9-[(N,N-dimethylglycyl)amindo]-6-demethyl-6-deoxytetracycline, show comparable in vitro antibacterial activity. 

[0030] Minocycline and 9-[(N,N-dimethylglycyl)-amido]-6-demethyl-6-deoxytetracycline are assayed for their ability 
to inhibit protein synthesis taking place on either wild type or TetM modified ribosomes using a coupled transcription 
and translation system. Both compounds effectively inhibit protein synthesis occurring on wild type ribosomes, at equiv- 
alent levels of activity. Minocycline is not effective in inhibiting protein synthesis occurring on tetM modified ribosomes. 
In contrast, 9-[(N,N-dimethylglycyl)amido]-6-demethyl-6-deoxytetracycline is effective at inhibiting protein synthesis 
occuring on TetM modified ribosomes, although a slightly higher concentration is required to achieve similar levels of 
inhibition relative to wild type ribosomes. (Table III) 

[0031] 9-[(N,N-Dimethylglycyl)amido]-6-demethyl-6-deoxytetracycline binds reversibly to its target (the ribosome) 
since bacterial growth resumes when the compound is removed by washing of the organism. Therefore, the ability of 
9-[(N,N-dimethylglycyl)-amido]-6-demethyl-6-deoxytetracycline to inhibit bacteria! growth appears to be a direct con- 
sequence of its ability to inhibit protein synthesis at the ribosome level. 

[0032] As shown in Table IV, the claimed compounds AA, BB, DD, CC, H, C, D, G and Q show very good in vivo 
activity when tested intraveneously against the minocycline sensitive organism, E aureus Smith. The claimed com- 
pound CC when administered intraveneously exhibits potent activity (ED 50 1.6 mg/kg) against E. coli UBMS 90-4 
(TetM), which is resistant to minocycline, i.e. (ED 50 >32 mg/kg). 

[0033] As shown in Table V, 9-[(N,N-dimethylglycyl)-amido)]-6-demethyl-6-deoxytetracycline shows potent in vitro 
antibacterial activity against a broad spectrum of recent clinical isolates, including a number from veterinary sources. 
It was more active than minocycline and tetracycline against the majority of the isolates tested. The claimed compound 
is especially active against E faecalis, E. faecium including vancomycin resistant strains. The 9-[(dimethylg!ycyl)- 
amido]-6-demethyl-6-deoxytetracycline also exhibits potent activity against E. coli, Salmonella spp ., Shigella spp ., Sal- 
monella choleraesuis , Proteus mirabilis, Proteus vulgaris , Morganella morganii , Neisseria gonorrhoeae, Bacteroides 
spp ., Clastridium spp . and Streptococcus spp . The activity of the 9-[(N,N-dimethylglycyl)amido]-6-demethyl-6-deoxy- 
tetracycline is generally greater than minocycline and tetracycline. 

[0034] As can be seen from Tables l-V, compounds of the invention can be used to prevent or control important 
mammalian and veterinary diseases such as diarrhea, urinary tract infections, infections of skin and skin structure, 
ear, nose and throat infections, wound infections, mastitis and the like. 

[0035] Thus, the improved efficacy of 9-[(N,N-dimethylglycyl)amido]-6-demethyl-6-deoxytetracycline is demonstrat- 
ed by the in vitro activity against isogenic strains into which the resistance determinants, such as tetM, are cloned 
(Table I); the inhibition of protein synthesis by TetM modified ribosomes (Table III); and the in vivo activity against 
experimental infections caused by strains resistant to the tetracyclines, due to the presence of resistance determinants, 
such as tet M (Table IV). 

[0036] When the compounds are employed as antibacterials, they can be combined with one or more pharmaceu- 
tically acceptable carriers, for example, solvents, diluents and the like, and may be administered orally in such forms 
as tablets, capsules, dispersible powders, granules, or suspensions containing,' for example, from about 0.05 to 5% 
of suspending agent, syrups containing, for example, from about 1 0 to 50% of sugar, and elixirs containing for example, 
from about 20 to 50% ethanol and the like, or parenterally in the form of sterile injectable solutions or suspensions 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usually 
between about 5% and 60% by weight. 

[0037] An effective amount of compound from 2.0 mg/kg of body weight to 100.0 mg/kg of body weight should be 
administered one to five times per day via any typical route of administration including but not limited to oral, parenteral 
(including subcutaneous, intravenous, intramuscular, intrastemal injection or infusion techniques), topical or rectal, in 
dosage unit formulations containing conventional non-toxic pharmaceutically acceptable carriers, adjuvants and vehi- 
cles. It will be understood, however, that the specific dose level and frequency of dosage for any particular patient may 
be varied and will depend upon a variety of factors including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age, body weight, general health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the particular condition, and the host under- 
going therapy. 
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[0038] These active compounds may be administered orally as well as by intravenous, intramuscular, or subcuta- 
neous routes. Solid carriers include starch, lactose, dicalcium phosphate, microcrystalline cellulose, sucrose and kaolin, 
while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, 
peanut and sesame oils, as are appropriate to the nature of the active ingredient and the particular form of administration 
5 desired. Adjuvants customarily employed in the preparation of pharmaceutical compositions may be advantageously 
included, such as flavoring agents, coloring agents, preserving agents, and antioxidants, for example, vitamin E, ascor- 
bic acid, BHT and BHA. 

[0039] The preferred pharmaceutical compositions from the standpoint of ease of preparation and administration are 
solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of the compounds 
io is preferred. 

[0040] These active compounds may also be administered parenterally or intraperitoneally. Solutions or suspensions 
of these active compounds as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid, 
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and use, these preparations 
contain a preservative to prevent the growth of microorganisms. 

15 [0041] The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and 

sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form 
must be sterile and must be fluid to the extent that easy syringability exists. It must be stable under the conditions of 
manufacture and storage and must be preserve against the contaminating action of micoorganisms such as bacterial 
and fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, polyol (e.g., 
20 glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 

[0042] The invention will be more fully described in conjunction with the following specific examples which are not 
be construed as limiting the scope of the invention. 




COMPOUND LEGEND FOR TABLES 

25 

A 

[7S-(7alpha, 10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-methyl-1-piperidineacetamide dihydrochloride 


B 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-1-oxopropyl]amino]-1,4, 4a, 5,5a, 
6,11,1 2a-octahydro-3,1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

30 

C 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4, 4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11-dioxo-9-[[(propylamino)acetyl]-amino]-2-naphthacenecarboxamide dihydrochloride 


D 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-1 -pyrrolidineacetamide dihydrochloride 


E 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(ethylamino)acetyl]amino]-1,4,4a,5,5a,6,11, 12a- 

35 


octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 


F 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4, 4a, 5, 5a, 6, 11 ,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy- 
9-[[(methylamino)acetyl]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

40 

G 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(hexylamino)acetyl]amino]-1,4,4a,5,5a t 6,11, 12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 

H 

[4S-(4alpha,12aalpha)]-9-[[(Butylamino)-acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a, 6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 


1 

[7S-(7alpha, 10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-1 -piperidineacetamide dihydrochloride (331 ,404 ) 

45 

J 

[45-(4alpha,12aalpha)]-4-(Dimethylamino)-1 l 4, 4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11 -dioxo-9-[[[(phenylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide dihydrochloride 


K 

KS^alpha.^aalphaJH^DimethylaminoJ-l^, 4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11 -dioxo-9-[[(pentylamino)acetyl]amino]-2-naphthacenecarboxamide monohydrochloride 


L 

[4S-(4alpha, ^aalphaJM-fDimethylaminoKM, 4a, 5, 5a, 6, 11, 12a-octahydro-3, 10, 12, 12a- 

50 


tetra hydroxy-1 , 1 1 -dioxo-9-[[[(2-thienylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide 
dihydrochloride 


M 

[4S-(4alpha,1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, 6,1 1 ,1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahydroxy- 
9-[[[(2-methylpropyl)amino]acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 


N 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4, 4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy- 

55 


1,11 -dioxo-9-[[[(2-pyridiny1methyl]amino]acetyl]amino]-2-naphthacenecarboxamide dihydrochloride 


O 

[4S-(4alpha, 1 2aalpha)]-9-[[(Diethylamino)acetyl]amino]-4-(dimethylamino)-1 ,4 ,4a,5 t 5a, 6,11,1 2a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 


19 
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(continued) 




COMPOUND LEGEND FOR TABLES 


P 

[7S-(7alpha,10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 

5 


1 ,8, 1 0a, 1 1 -tetra hydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-methyl-1 -pyrrolidinecarboxamide 


Q 

[4S-(4alpha,12aalpha)]-9-[[[(Cyclopropylmethyl)amino]acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 

10 

R 

[4S-(4alpha,12aalpha)]-9-[(Bromoacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro- 
3,10,12,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide monohydrochloride 

S 

[4S-(4alpha,12aalpha)]-9-[(2-Bromo-1-oxopropyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6, 11, 12a- 
octahydro-3,10,12,12a-tetrahydroxy-1, 11-dioxo-2-naphthacenecarboxamide dihydrochloride 


T 

Tetracycline 


U 

Minocycline 

15 

AA 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl)amino]-1,4,4a,5,5a, 6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide disulfate 


BB 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1,4,4a,5,5a, 6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide 


CC 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1,4,4a,5,5a, 6,11,12a- 

20 


octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 


DD 

[4S-(4alpha, ^aalphaJH-fDimethylaminoJ-g-fKdimethylaminoJacetyllaminoJ-l^^a.S.Sa, 6,11,12a- 
octahydro-3, 1 0,12,1 2a-tetra hydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide monohydrochloride 


EE 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1,4,4a,5,5a, 6,11,12a- 
octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-N-(1 -pyrrolidinylmethyl)-2-naphthacenecarboxamide 


25 


30 


35 


40 


45 


50 


55 




Table I 

ANTIBACTERIAL ACTIVITY Of 9- [(SUBSTITUTED CLYCYUAHIDOI -6-DEHETHYL-6-DEOXYTETRACYCL1MES 

MIC Cfta/wl) 
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Pa. aeruginosa ATCC 27853 >32 32 16 16 16 32 32 8 >32 >32 32 

S. aureus NEMC 8769 no growth 0.06 0.06 0.06 0.12 0.25 0.12 0.03 0.5 1 0.12 
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Pa. aeruginosa ATCC 27853 >32 32 >32 32 >32 16 >32 >32 8 8 

S. aureus WEHC 8769 8 8 8 1 0.5 0.5 0.25 0.25 0.06 <0.015 
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Table III 


In Vitro Transcription and Translation 

Sensitivity to 9-(G1ycylamido)-6-deoxy-6- demethyltetracycline Derivatives 

Compound 


% Inhibition 


Cone. 

Wild Type S30 

Tet M S30 

CC 

1 .0 mg/ml 

99 

99 


0.25 mg/ml 

98 

94 


0.06 mg/ml 

91 

82 

H 

1.0 mg/ml 

99 

98 


0.25 mg/ml 

91 

95 


0.06 mg/ml 

86 

72 

U 

1.0 mg/ml 

98 

68 


0.25 mg/ml 

89 

43 


0.06 mg/ml 

78 

0 


25 


30 


35 


40 


45 
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Streptococcus aaalactiae [10] 0.12-0.25 0.12-16 0.25-64 
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Example 1 

[4S-(4alpha, 12aalpha)1-9-[(Bromoacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a- 
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide monohydrochloride (Formula III, R and R 1= H, Y is Br, HCI salt) 
5 and 

[4S-(4alpha,12aalpha)1-9-[(Chloroacetyl)aminol-4-(dimethylamino)-1 ,4,48,5,5a, 6, 11 < 12a-octahydro-3, 10,12, 12a- 
tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide monohydrochloride (Formula III, R and R 1 =H, Y is Cl, HCI salt) 

10 [0043] To a room temperature solution of 1 .58 g of 9-amino-6-demethyl-6-deoxytetracycline monosulfate, 20 ml of 

1,3-dimethyl-3,4,5,6-tetrahydro-2(1H)-pyrimidone, hereinafter called DMPU, and 4 ml of acetonitrile is added 0.50 g 
of sodium carbonate. The mixture is stirred for 5 minutes followed by the addition of 0.942 g of bromoacetyl chloride. 
The reaction is stirred for 1 hour, filtered, and the filtrate added dropwise to a mixture of 50 ml of isopropanol and 500 
ml of diethyl ether. The resulting solid is collected, washed first with the mixed solvent (isopropanol and diethyl ether) 
15 followed by diethyl ether, and dried to give 1 .62 g of a mixture of the desired products. MS(FAB): m/z 550 (M+H) and 
506 (M+H). 

Example 2 

20 [4S-(4alpha,12aalpha)]-9-[(Bromoacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,-12,12a- 

tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide monohydrobromide (Formula III, R and R^H, Y is Br, HBr salt) 

[0044] The title compound is prepared by the procedure of Example 1 using 1.2 g of bromoacetyl bromide to give 
1.49 g of the pure desired product. 

25 1H NMR(D6-DMSO) : d 12.1(s,1H), 9.9 (bs,1H), 9.8 (s,1H), 9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H), 4.3(s,1H), 
4.2(s,2H), 2.75(s,6H). 

Example 3 

20 [4S-(4alpha, 12aalpha)1-9-[(Brornoacetyl)aminol-4-(dimethylamino)-1,4,4a,5,5a t 6,11,12a-octahydro-3,10,-12,12a- 
tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide monosulfate (Formula III, R and R^H, Y is Br, monosulfate 
salt) 

[0045] To a room temperature solution of 1.05 g of 9-amino-6-demethyl-6-deoxytetracycline monosulfate, 10 ml of 
35 DMPU and 2 ml of acetonitrile is added 0.605 g of bromoacetyl bromide. The mixture is stirred for 30 minutes, then 
poured slowly into a mixture of 5 ml methyl alcohol, 50 ml isopropyl alcohol and 500 ml of diethyl ether. The resulting 
yellow solid is collected, washed several times with diethyl ether and dried to give 1.27 g of the desired product. 

1 H NMR(D6-DMSO): d 1 2.1 (s,1 H), 9.9(bs,1H), 9.8(s,1H), 9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H), 4.3(s,1 H), 4.2 
(s,2H), 2.75(s,6H) . 

40 

Example 4 

[4S-(4alpha, 1 2aalpha)1 -9-[(Chloroacetyl)amino]-4-(dimethylamino)-1 ,4,4a,5,5a ,6, 1 1 , 1 2a-octa hydro-3, 1 0, 1 2, 1 2a- 
tetrahvdroxv-1 ,11-dioxo-2-naphthacenecarboxamide monohydrochloride (Formula III, R and R^H, Y is Cl, HCI salt) 

45 

[0046] To a room temperature solution of 0.0465 g of 9-amino-6-demethyl-6-deoxytetracycline hydrochloride, 1 .5 ml 
of DMPU and 0.5 ml of acetonitrile is added 0.023 g of chloroacetyl chloride. The mixture is stirred for 30 minutes, then 
poured into a mixture of 0.5 ml of methyl alcohol, 2 ml of isopropyl alcohol and 20 ml of diethyl ether. The resulting 
solid is collected, washed with diethyl ether and dried to give 0.042 g of the desired product. 

50 MS(FAB): m/z 506 (M+H). 

1H NMR(D6-DMSO) : d 12.1 (s,1H), 10.4(bs,1H), 9.75(s,1H), 9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H), 4.4(s,2H), 
4.3(s,1H), 2.8(s,6H). 
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Example 5 


[4S-(4alpha, 12aalpha)]-9-[(2-Bromo-1-oxopropyl)aminoH-(dimethylamino)-1,4,4a,5,5a,6,11 t 12a-octahvdro- 
3, 1 0-1 2,1 2a-tetrahvdroxv-1 , 1 1 -dioxo-2-naphthacenecarboxamide monohydrobromide (Formula 111, R = CH 3 , R 1 = H, 
5 Y is Cl, HBr salt) 

[0047] The title compound is prepared by the procedure of Example 1, using 2.11 g of 9-amino-4-(dimethylamino)- 
6-demethyl-6-deoxytetracycline monosulfate, 0.7 g of sodium carbonate, 20 ml of DMPU, 8 ml of acetonitrile and 1.73 
g of 2-bromopropionyl bromide. The reaction is stirred for 1 hour to give 1.75 g of the desired product. This reaction 
10 works equally well without sodium carbonate. MS(FAB) : m/z 564 (M+H). 

Example 6 

[4S-(4alpha,12aalpha)l-4-(Dimethylamino)-9-ff(hexylamino)acetyllamino]-1,4,4a,5,5a,6,11,12a-octahvdro- 
15 3,10,12,12a-tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide di hydrochloride (Formula I, R and R 1 = H, W = n- 
hexylamino di HCI salt) 

[0048] A mixture of 0.23 g of product from Example 2, 0.80 g of n-hexylamine and 5 ml of DMPU, under argon, is 
stirred at room temperature for 2 hours. The reaction is concentrated in vacuo and the residue diluted with a small 
20 volume of methanol. The diluted reaction solution is added dropwise to a mixture of 1 0 ml of isopropyl alcohol and 1 00 
ml of diethyl ether. 2M hydrochloric acid in diethyl ether is added until a yellow solid is observed. The resulting solid is 
collected, washed with diethyl ether and dried to give 0.14 g of the desired product. 

[0049] Substantially following the methods described in detail herein above in Example 6, the compounds of this 
invention listed below in Examples 7-22 are prepared. 

25 


Example 7 

Formula 

R and R 1 = H 

W = methylamino, di HCI salt 

Example 8 

Formula 

R and R 1 = H 

W = ethylamino, di HCI salt 

Example 9 

Formula 

R and R 1 = H 

W = pyrrol id in -1-yl, di HCI salt 

Example 10 

Formula 

R and R 1 = H 

W = 4-methylpiperidin-1-yl, di HCI salt 

Example 11 

Formula 

R and R 1 = H 

W = propylamino, di HCI salt 

Example 12 

Formula 

R and R 1 = H 

W = n-butylamino, di HCI salt 

Example 13 

Formula 

R =CH 3> R 1 = H 

W = dimethylamino, di HCI salt 

Example 14 

Formula 

R and R 1 = H 

W = pentylamino, di HCI salt 

Example 15 

Formula 

1 R and R 1 = H 

W = piperidino, di HCI salt 

Example 16 

Formula 

1 R and R 1 = H 

W = benzylamino, di HCI salt 

Example 17 

Formula 

1 R and R 1 = H 

W = thien-2-ylmethylamino, di HCI salt 

Example 18 

Formula 

1 R and R 1 = H 

W = isobutylamino, di HCI salt 

Example 19 

Formula 

1 R and R 1 = H 

W = pyridin-2-yl-methylamino, di HCI salt 

Example 20 

Formula 

1 R and R 1 = H 

W = diethylamino, di HCI salt 

Example 21 

Formula 

1 R =CH 3 , R 1 = H 

W = pyrrolidin-1-yl, 

Example 22 

Formula 

1 R and R 1 = H 

W = cyclopropyl methylamino, di HCI salt 
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Example 23 

[4S-(4alpha t 12aalpha)1-4-(Dimethylamino)-9-[[(dimethylamino)acetvllaminol-1,4,4a,5,5a,6,11,12a-octahvdro- 
3, 10,1 2, 12a-tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide sulfate, dihydrochloride, monohydrochloride or free 
5 base (Formula I, R and R 1 = H, W = dimethylamino) 

[0050] A mixture of 0.264g of 9-amino-6-demethyl-6-deoxytetracycline, obtained by literature procedures, 5 ml of 
1 ,3-dimethyl-3,4,5,6-tetrahydro-2(1 H)pyrimidinone, 2 ml of acetonitrile and 0.3 g of sodium carbonate is stirred at room 
temperature for 5 minutes. 

io To this mixture is added 0.094 g of N,N-dimethy!glycyl chloride hydrochloride. The reaction is allowed to stir for 30 
minutes at room temperature and then filtered. The filtrate is added dropwise to approximately 300 ml of diethyl ether 
containing a few drop of either concentrated sulfuric or hydrochloric acid. The resulting precipitate is collected, washed 
with diethyl ether and dried to yield 0.12 g of the desired product. 

[0051] The hydrochloride salt is converted, by treatment with ammonium hydroxide, to the free base. MS(FAB): m / 
15 z 515 (M+H). 

[0052] Alternatively, the title compound is prepared by the procedure of Example 3, using 0.2 g of product from 
Example 1, 2, 3 or 4, 1.25 g of dimethylamine (40% in water) and 5 ml of DMPU to give 0.14 g of the desired product. 

Example 24 

20 

General Procedure for the Preparation of Mannich Bases. 

[0053] A mixture of 0.5 mm of product from Example 20 (free base), 3 ml of t-butyl alcohol, 0.55 mm of 37% formal- 
dehyde, and 0.55 mm of pyrrolidine, morpholine or piperidine is stirred at room temperature for 30 minutes followed 
25 by heating at 1 00°C for 1 5 minutes. The reaction mixture is cooled to room temperature and triturated with diethyl ether 
and hexane. The solid is collected, washed with diethyl ether and hexane, and dried to give the desired product. 

In this manner the following compound is made: [4S-(4alpha,1 2aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl] 
amino]-1,4,4a,5,5a,6,11,12a-octahydro-3, 10,12,12a-tetrahydroxy-1,11-dioxo-N-(1-pyrrolidinylmethyl)-2-naph- 

thacenecarboxamide (Formula II, R and R 1 = H, W = NMe 2 and NR 2 R 3 = pyrrolidino) 

30 [0054] Substantially following the method described in Example 6, the compounds of this invention listed below in 

Examples 25-48 are prepared using the product from Example 3 or 4. 
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Example 25 

[4S-(4alpha,12aalpha)1^-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahvdro-3,10 t 12,12a-tetrahvdroxv-9-[[ 
(methoxyamino)acetyl]aminoM , 11 -dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = methoxyamino) 

5 

Example 26 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11>dioxo>9~ [[[ 
(phenylmethoxy)aminolacetyl]aminol-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = benzyloxyamino) 

10 

Example 27 

[7S-(7alpha, 10aalpha)1-N-[9-(Aminocarbonyl)-7-(dimethylamino)~5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-ethyl-1 H-pyrazole-1 -acetamide (Formula I, R and R 1 = H, W = 

15 4-ethyl-IH-pyrazol-1 -yl) 

Example 28 

[4S-(4alpha, 12aalpha)]-9-[[(Cyclobutylmethylamino)-acetyl]aminol-4-(dimethylamino)-1.4,4a,5 t 5a,6,11,12a- 
20 octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 11 -dioxo-2-naphthacene-carboxamide (Formula I, R and R 1 = H f W = 

cyctobutylmethyl-amino) 

Example 29 

25 [4S-(4alpha,12aalpha)]-9-[[(2-Butenylamino)acetyl1amino]-4-(dimethylamino)-1,4,4a t 5,5a,6,11,12a-octahvdro- 

3,10,12,12a-tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W =2-butenylamino) 

Example 30 

30 [4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4,48,5,58,6, 1 1 , 1 2a“OCta hydro-3, 1 0, 1 2,1 2a-tetrahydroxy-9-[[ 

(hydroxyamino)acetyl]amino]-1,11-dioxo-2-naphthacene-carboxamide. (Formula I, R and R 1 = H, W = hydroxyamino) 

Example 31 

35 [4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a ,6, 1 1 1 1 2a-octa hydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-9-[[ 

[methyl-(phenylmethyl)amino]acetyl]aminol-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = N- 
methylbenzylamino) 

Example 32 

40 

^S^alpha.IOaalphaM-N-fg-tAminocarbonvIK-tdimethvlamino^S.Sa.S.eaJ.1 0,1 0a,12-octahydro-1 ,8,10a, 

1 1 -tetrahvdroxv-1 0, 1 2dioxo-2-naphthacenyl]-5-methvl-2,5-diazabicyclo[2 .2.1 .]heptane-2-acetamide (Formula I, R 
and R 1 = H, W = 5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl) 

45 Example 33 

[7S-(7alpha, 1 0aalpha^-N-IQ-CAminocarbonyO^dimethylamino^S.Sa.e.GaJ, 1 0, 1 0a, 1 2-octahvdro-1 ,8,1 0a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-methyl-4-morpholineacetamide (Formula I, R and R 1 = H, W = 
3-methyl-4-morpholinyl) 

50 

Example 34 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-2-azabicyclo[2.2.1]heptane-2-acetamide (Formula I, R and R 1 = H f W 
55 = 2-azabicyclo[2.2.1]hept-2-yl). 

Example 35 
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[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a,7,10,1Qa,12-octahvdro-1,8,10a, 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-6-methyl-2-azabicyclo[2.2.2]octane-2-acetamide (Formula I , R and R 1 

= H, W = 6-methyl-2-azabicyclo[2.2.2]octan-2-yl). 

5 Example 36 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonvl)-7-(dimethylamino)-5,5a,6,6a,7,10,1Qa,12-octahvdro-1 t 8,10a, 

1 1 -tetrahydroxv-1 0, 1 2-dioxo-2-naphthacenyl]-4-methyl-1 -piperazinecarboxamide (Formula I, R and R 1 = H, W = 
4-methylpiperazin-1-yl). 

10 

Example 37 

[7S-(7alpha, 1 0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7, 1 0, 1 0a, 1 2-octahydro-1 ,8,1 0a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-4-hydroxy-1-piperazineacetamide (Formula I, R and R 1 = H, W = 
is 4-hydroxypiperazin-1-yl)) 

Example 38 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

20 11-tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-methyl-1 -piperazinecarboxamide (Formula I, R and R 1 = H, W = 

3-methylpiperazin-1 -yl) 

Example 39 

25 [7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-3-cyclopropyltetrahydro-4H-thiazine-4-acetamide (Formula I, R and R 1 

= H, W = 3-cyclopropyl-tetrahydro-4H-thiazin-4-yl)) 

Example 40 

30 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a,7,1Q,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-ethyl-1 H-pyrrole-1 -acetamide (Formula I, R and R 1 = H, W = 3-ethyl- 
IH-pyrrol-1-yl)) 

35 Example 41 

[4S-(4alpha,12aalpha)1-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahvdro-3,10,12,12a-tetrahydroxy-9-[[(1H- 
imidazol-2-ylmethylamino)acetyl]amino1-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = 1H- 
imidazol-2-ylmethylamino) 

40 

Example 42 

[7S-(7alpha, 1 0aalpha)1-N-[2-[[9-(Aminocarbonyl )-7-(dimethylamino)-5,5a t 6,6a,7, 1 0, 1 0a, 1 2-octahydro-1 ,8, 1 0a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]aminol-2-oxoethyl1alanine (Formula I, R and R 1 = H, W = 

45 1-carboxyethylamino) 

Example 43 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(Aminocarbonyl)-7-(dirnethylamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1,8,10a, 
so 11-tetrahvdroxy-10,12-dioxo-2-naphtbacenyl]amino1-2-oxoethyl]carbamicacid 1,1-dimethylethyl ester (Formula I, R 
and R 1 = H, W = 1,1-dimethylethoxycarbonylamino) 

Example 44 

55 [4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5,5a, 6,1 1 ,1 2a-octahvdro-3, 1 0, 1 2, 1 2a-tetrahvdroxv-9-[[[[ 

(2-methyl cyclopropyl)oxy]amino]acetyl1amino]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W 
= (2-methylcyclopropyl)oxyamino) 
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Example 45 

[4S-(4alpha,12aalpha)]-9-[[[(Bicyclor[2.2,21oct-2-yloxy)aminolacetyllaminol-4-(dimethylamino)-1 ( 4,4a t 5,5a,6,11,12a- 
octahydro-3,10 > 12,12a-tetrahydroxy-1,11-dioxO‘2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = bicyclo 
5 [2.2.2]oct-2-yloxyamino) 

Example 46 


[4S-(4alpha, 1 2aalpha)3-4-(Dimethylamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahydroxy-9- [[[(3-methyl- 
10 2-butenyl) aminolacetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = 3-methyl- 
2-butenylamino) 

Example 47 


*5 [4S-(4alpha,12aalpha)1-4-(Dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-f [[[4-[ 

(2-methvM-oxopropyl)amino]phenyl1amino]acetyllamino]-1 t 11>dioxo-2-naphthacenecarboxamide (Formula I, R and 
R 1 = H, W = 4-[(2 -methyl-1 -oxopropyl)amino]phenylamino) 

Example 48 

20 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethvlamino)-5,5a,6,6a,7 t 10,10a,12-octahvdro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-ethyM -pyrrol id ineacetamide (Formula I, R and R 1 = H, W = 

3-ethylpyrrolidin-1 -yl) 

25 [0055] Substantially following the method described in Example 6, the compounds of this invention listed below in 

Examples 49-55 are prepared using the product from Example 5. 


30 


35 


40 


45 


50 


55 
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Example 49 


[4S-(4atpha,12aalpha)1-4-(Dimethylamino)-1 ,4 ,4a, 5, 5a, 6, 11,1 2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-9-[[2-[[ 
(1-methyl-1H-imidazol-2>yl)methyl]amino]-1-oxopropyl]aminol-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R 
5 = CH 3 , R 1 = H, W = 1 -methyl-1 H-imidazol-2-yl)methylamino) 

Example 50 


[4S-(4alpha,12aalpha)]-9-[[2-(Dicyclopropylamino)-1-oxopropyl]amino1-4-(dimethylamino)-1 ,4,43,5,58,6,-11 ,12a- 
10 octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = CH^, R 1 = H, W = 
dicyclopropylamino) 

Example 51 


*5 [7S-(7alpha,10aalpha)1-N-(9-(Aminocarbonyl)-7-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a : 

tetra hydroxy- 1 0,1 2-dioxo-2-naphthacenyl]-4-methoxy-a-methyl-1 -piperazine-carboxamide (Formula I, R = CH 3 , R 1 = 
H, W = 4-methoxypiperazin-1-yl) 

Example 52 

20 

[7S-(7alpha,10aalpha)1-N-[9-(Aminocarbonvl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1,8,10a, 

11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl1-tetrahydro-g,2-dimethyl-4H-1,4-thiazine-4-acetamide (Formula I, R = 
CH 3 , R 1= H , W = tetrahydro-2-methyl-4H-1,4-thiazin-4-yl) 

25 Example 53 

rrS^alpha.IQaalpha^-R-Itg-tAminocarbonyQ^-Cdimethvlamino^S.Sa.S^aJ.IO.IOa.^-octahydro-I.S.lOa, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]aminol-2-oxo-1 -methylethyl]carbamic acid 2-propenyl ester (Formula I, 
R ■ CH 3 , R 1 = H, W = 2-propenyloxycarbonylamino) 

30 

Example 54 


[7S-(7alpha,10aalpha)l-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-(aminomethyl)-a -methyl-1 -piperidineacetamide (Formula I, R = CH 3 , 
35 R 1 = H, W = 4-aminomethylpiperazin-1-yl) 

Example 55 


[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2-[[3- 
40 (methylsulfonyl)phenvllaminol-1-oxopropyllaminol-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = CH ?> R 1 = 
H, W = 3-(methylsulfonyl)phenylamino) 

[0056] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 56 is prepared. 

45 

Example 56 

[4S-(4alpha,12aalpha)1-9-r(2-Bromo-2-methyl-1-oxopropyl)aminoH-(dimethylamino)-1,4,4a,5,5a,6,11,-12a- 
octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R and R 1 = 
50 CH 3> Y = Br) 

Example 57 


[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,-6,11 ,1 2a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-[[2-methyl- 
55 2-(methylamino)-1-oxopropyl]amino]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = Me, W = 
methylamino) 

[0057] The titled compound is prepared by the procedure of Example 6, The reactants are the product from Example 
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56 and methylamine. 
Example 58 


5 [4S-(4alpha,12aalpha)H-(Dimethylamino)-9-[[2-(dimethylamino)-2-methvM-oxopropyl]amino1-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = Me, W = 
dimethylamino) 

[0058] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
10 56 and dimethylamine. 

[0059] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 59 is prepared. 

Example 59 

15 

[4S-(4alpha,12aalpha)l-9-[(2-Bromo-1-oxobutvl)aminol-4-(dimethvlamino)-1,4,4a,5,5a,6,11,12a-octahvdro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 = H, Y = Br) 

Example 60 

20 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,-6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2-[[ 
(3-methylcyclobutyl)oxy]amino]-1 -oxobutyl]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide hvdrobromide (Formula I, 
R = H, R 1 = Et, W = 3-methylcyctobutyloxyamino) 

25 [0060] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 

59 and methylcyclobutyloxyamine. 

Example 61 

30 [4S-(4alpha,12aalpha)]-9-[[2-[(1,1-dimethylethyl)methylamino]-1-oxobutyl]amino]-4-(dimethylamino)-1,4,4a t 5 t 5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = Et, R 1 = H, W 
= N-methyl-t-butylamino). 

[0061] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
35 59 and N-methyl-t-butylamine. 

Example 62 

r7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethvlamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1 ,8,10a, 

40 11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-ethyl-4-methyl-2-isoxazolidineacetamide (Formula I, R = Et, R 1 = H, 
W = 4-methyl-isoxazolidin-2-yl) 

[0062] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and 4-methyl-2-isoxazolidine. 

45 

Example 63 

[7S-(7alpha,10aalpha)1-N-[9-(Aminocarbonyl)-7-(dimethvlamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-g-ethyl-3-methyl-4H-1 ,2,4-triazole-4-acetamide (Formula I, R = Et, R 1 

50 = H, W = 3-methyl-4H-1,2,4-triazol-4-yl) 

[0063] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and 3-methyl-1 ,2,4-triazole. 

[0064] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
55 Example 64 is prepared. 
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Example 64 

[4S-(4alpha, 12aalpha)1-9-[(2-Bromo-1^xopentyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahvdro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hvdrobromide (Formula III R = Pr, R 1 = H, Y = Br) 

5 

Example 65 

[4S-(4alpha,12aalpha)H-(Dimethylamino)-9-[[2-(dimethylamino)-3,3-dimethyM-oxobutyl]aminol-1,4,4a,5,5a, 

6,11,1 2a-octahydro3, 1 0, 1 2, 1 2a-tetrahydroxy-1 , 11 -dioxo-2-naphthacenecarboxamide (Formula I, R = l Bu, R 1 = H, W 
io = dimethylamino) 


[0065] The titled compound is prepared by the procedure of Example 6. 

[0066] Substantially following the method described in detail herein above in Example 5, the compound of invention 
Example 66 is prepared. 

15 

Example 66 


[4S-(4alpha, 12aalpha)]-9-[(2-Bromo-2-methyl-1-oxobutyl)amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro- 
3, 1 0,1 2, 1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 = Me, Y = Br) 

20 

Example 67 


[4S-(4alpha, 12aalpha)]-4-(Dimethvlamino)-9-[[2-(ethylamino)-2-methyl-1-oxobutyl]amino]-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,-12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = Et, R 1 = Me, W = 

25 ethylamino) 

[0067] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
66 and ethylamine. 

[0068] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
30 Example 68 is prepared. 

Example 68 

[4S-(4alpha,12aalpha)]-9-[(2-Bromo-3-hydroxy-1>oxopropyl)-aminol-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a- 
35 octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = CH?OH, 
R 1 = H, Y = Br) ~ " 


Example 69 


40 [4S-(4alpha,12aalpha)1-4-(Dimethvlamino)-9-[[2-(dimethvlamino) -3-hydroxy-1-oxopropyl1amino]-1,4,4a,5,5a, 

6,11,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide (Formula I, R = CH 2 OH, R 1 - 
H, W = dimethylamino) 

[0069] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
45 68 and dimethylamine. 

Example 70 

[7S-(7alpha,10aalpha)1-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a t 7,10,10a,12-octahydro-1,8,10a, 

50 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-g-(hydroxymethyl)-4-methyl-1 H-imidazole-1 -acetamide (Formula I, R = 

CH 2 OH, Ri = H, W = 4-methyl-1 H-imidazol-1 -yl) 

[0070] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
68 and 4-methylimidazole. 

55 [0071] Substantially following the method, described in detail herein above in Example 5, the compound of invention 

Example 71 is prepared. 
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Example 71 

[4S-(4alpha,12aalpha)]-9-[(2-Bromch3-mercapto-1-oxopropyl)amino)-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxV“1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 

5 mercaptomethyl, R 1 = H, Y = Br) 

Example 72 

[4S-(4alpha,12aalpha)]-9-[[2-(Diethylamino)-3-mercapto~1-oxopropyl]amino]-4-(dimethvlamino)-1 ( 4 t 4a,5,5a, 

10 6,11,12a-octahvdro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 
mercaptomethyl, R 1 = H, W = dimethylamino) 

[0072] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
71 and diethylamine. 

15 

Example 73 

[7S-(7alpha, lOaalpha^-N-rg-fAminocarbonvQ^-fdimethvlaminoVS.Sa.S.eaJ.IO.IOa.^-octahydro-I.S.lOa, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-g-(mercaptomethyl)-1-piperazineacetamide (Formula I, R = 

20 mercaptomethyl, R 1 = H, W = piperazin-1-yl) 

[0073] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 74 is prepared. 

25 Example 74 

[7S-(7alpha,10aalpha)]-4-[[9-(Aminocarbonyl)>7-(dimethvlamino)-5,5a t 6,6a t 7,10,10a,12>octahydro-1,8,10a, 
ll-tetrahvdroxy-10,1 2-dioxo-2-naphthacenyl]amino1-3-bromo-4-oxobutanoic acid hvdrobromide (Formula III, R = 
carboxymethyl, R 1 = H, Y = Br,) 

30 

Example 75 

[7S-(7alpha, lOaalphaH-KO-fAminocarbonyO^-tdimethylarninoHi.Sa.e.eaJJO.IOa.^-octahvdro-I.S.lOa, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-3-(hexvlamino)-4-oxobutanoic acid (Formula I, R = 

35 carboxymethyl, R 1 = H, W = hexylamino) 

[0074] The titled compound is prepared by the procedure by Example 6. The reactants are the product from Example 
74 and n-hexylamine. 

* o Example 76 


[0075] [7S-(7alpha,10aalpha)]-4-[[9-(Aminocarbonvl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
1 1 -tetrahvdroxv-1 0,1 2-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenylmethyl)aminol-4-oxobutanoic acid (Formula I, R 
= carboxymethyl, R 1 = H, W = N-ethylbenzylamino) 

45 [0076] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 

74 and N-ethylbenzylamine. 

[0077] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 77 is prepared. 


50 
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Example 77 

{7S-(7alpha,10aalpha)1-5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1,8,10a, 
11-tetrahydroxy-10,12-dloxo-2-naphthacenyl]amino]~4-bromo-5-oxopentanoic acid hydrobromide (Formula III, R = 

5 2-carboxyethyl, R 1 = H, Y ■ Br,) 

Example 78 

[7S-(7alpha, 10aalpha)1-5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8,10a, 

10 11-tetrahydroxv-10,12-dioxo-2-naphthacenyl]amino]-4-(cyclopropylamino)-5-oxopentanoic acid (Formula I, R = 

2 -carboxyl ethyl, R 1 = H, W = cyclopropylamino) 

[0078] The titled compound is prepared by procedure of Example 6. The reactants are the product from Example 77 
and cyclopropylamine. 

15 [0079] Substantially following the method, described in detail herein above in Example 5, the compound of invention 

Example 79 is prepared. 

Example 79 

20 [4S-(4alpha, 12aalpha)1-9-[(Bromo (phenyl)acetyl)aminol-4-(dimethvlamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = phenyl, R 1 = H, Y 
= Br,) 


Example 80 

25 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-f[2-(dimethylamino)-2-phenylacetyl]amino]-1,4,4a,5,5a,6,11,12a- 
octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide (Formula I, R = phenyl, R 1 = H, W = 
dimethylamino) 

30 [0080] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 

79 and dimethylamine. 

[0081] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 81 is prepared. 

35 Example 81 


[4S-(4alpha, 1 2aalpha)1 -9-[[Bromo(4-hydroxyphenyl)-acetyl]amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6, 11 , 1 2a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-hydroxyphenyl, R 1 = H, Y = Br) 

40 

Example 82 

[4S-(4alpha,12aalpha)1-9-[[(Butvlamino)(4-hydroxy-phenyl)acetyl]aminol4-(dimethylamino)-1,4,4a,5,5a,-6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo2-naphthacenecarboxamide (Formula I, R = 4-hydroxyphenyl, R 1 = 
45 H, W = butylamino) 

[0082] The titled compound is prepared by the procedure of Example 6. 

[0083] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 83 is prepared. 

50 
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Example 83 

[4S-(4alpha,12aalpha)1-9-r[Bromo(4-methoxyphenyl)-acetyl]amino]-4-(dimethylamino)-1 ,4,48,5,58,6,11,123- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 

5 4-methoxyphenyl, R 1 = H, Y = Br) 

Example 84 

[4S-(4alpha, 12aalpha)1-4-(Dimethvlamino)-9-[[2-(dimethylamino)-2-(4-methoxvphenyl)acetyllaminol-1,4,4a,5,5a, 

*0 6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 
4-methoxyphenyl, R 1 = H, W = dimethylamino) 

[0084] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
83 and dimethylamine. 

is [0085] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 85 is prepared. 

Example 85 

20 [4S-(4alpha,12aalpha)]-9-[[Bromo[4-(trifluoromethvl)-phenyl]acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a- 
octahvdro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-trifIuoromethylphenyl, R 1 = H, Y = Br) 

Example 86 

25 

[4S-(4alpha,12aalpha)]-4-(Dimethvlamino)-9-[[2-(ethvlmethvlamino)-2-[4-(trifluoromethyl)phenyl]acetyl]aminol- 
1,4,4a,5,5a,6,11,12a-octahvdro-3,10,12,12a-tetrahvdroxv-1,11-dioxo-2 -naphthacenecarboxamide (Formula I, R = 
4-trifluoro methyl phenyl, R 1 = H, W = N-ethylmethylamino) 

30 [0086] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 

85 and N-ethylmethylamine. 

[0087] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 87 is prepared. 

35 Example 87 

[4S-(4alpha,12aalpha)]-9-[[Bromo[4-(dimethylamino)-phenyl]acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahvdroxv-1 ,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 4- 
(dimethylamino)phenyl, R 1 = H, Y = Br) 

40 

Example 88 


[4S-(4alpha,12aalpha)1-4-(Dimethvlamino)-9-[f[4-(dimethylamino)phenyl](2-propenylamino)acetyl]amino]-1 ,4,4a, 

5, 5a, 6,1 1 , 1 2a-octahydro-3,1 0, 1 2,1 2a-tetrahvdroxv-1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R = 4- 
45 (dimethylamino)phenyl, R 1 = H, W = 2-propenylamino) 

[0088] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
87 and N-a!lylamine. 


Claims 

1. A compound of the formula: 


55 


48 





EP 0 582 829 B1 


N(CH 3 ) 2 




wherein: 

30 R is selected from 

hydrogen; 

straight or branched (C 1 -C 8 )alkyl group selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl, hexyl, heptyl and octyl; 

a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, a-mercaptoethyl, a-mercapto-1-methyle- 
thyl, a-mercaptopropyl and a-mercaptobutyl; 

a-hydroxy(C r C 4 )alkyl group selected from hydroxymethyl, a-hydroxyethyl, a-hydroxy-1- methylethyl, a- 
hydroxypropyl and a-hydroxybutyl; 
carboxyl(C r C 8 )alkyl group; 

(C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; or substituted(C 6 -C 10 )aryl group 
(substitution selected from hydroxy, halogen, (C r C 4 )alkoxy, trihalo(C r C 3 ) alkyl, nitro, amino, cyano, (C r 
C 4 )alkoxycarbonyl, (C r C 3 )alkylamino and carboxy); 

(C 7 -C 9 )aralkyl group selected from benzyl, 1-phenylethyl, 2-phenylethyl and phenylpropyl; or substituted 
(C 7 -C 9 )aralkyl group [substitution selected from halo, (C r C 4 )alkyl, nitro, hydroxy, amino, mono- or di- 
substituted (C^C^alkylamino, (Cj-C^alkoxy, (C r C 4 )alkylsulfonyl, cyano and carboxy]; 

R 1 is selected from hydrogen and (C^-C^alkyl selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl and hexyl; when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon 
bearing the W substituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); 

50 

W is selected from 
amino; 

hydroxylamino; 

55 (Ci-C^) straight or branched alkyl monosubstituted amino group substitution selected from methyl, ethyl, 

n-propyl, 1 -methylethyl, n-butyl, 1 -methyl propyl, 2-methylpropyl, 1,1-dimethylethyl, n-pentyl, 2-methyl- 
butyl, 1,1-di-methylpropyt, 2,2-dimethylpropyl, 3-methylbutyl, n-hexyl, 1-methylpentyl, 1,1-dimethylbutyl, 
2,2-dimethylbutyl, 3-methylpentyl, 1,2-dim ethyl butyl, 1 ,3-dim ethyl butyl, 1 -methyl-1 -ethylpropyl, heptyl, 
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octyl, nonyl, decyl, undecyl and dodecyl and the diastereomers and enantiomers of said branched alkyl 
monosubstituted amino group; 

(C 3 -C 8 )cycloalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimeth- 
ylcyclopropyl, cis-1,2-dimethylcyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, bi- 
5 cyclo[2.2.1] hept-2-yl, and bicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 8 ) 

cycloalkyl monosubstituted amino group; 

[(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyl, 
(cyclopropyl )ethyl, (cyclobutyl)methyl, (trans-2-methylcyclopropyl)methyl, and (cis-2-methylcyclobutyl) 
methyl; 

10 (C 3 -C 10 )alkenyl monosubstituted amino group substitution selected from ally!, 3-butenyl, 2-butenyl (cis or 

trans), 2-pentenyl, 4-octenyl, 2,3-dimethyl-2-butenyl, 3-methyl-2-butenyl, 2-cyclopentenyl and 2-cyclohex- 
enyl; 

(C 6 -C 10 )aryl monosubstituted amino group substitution selected from phenyl and naphthyl; 
(Cy-Cio^ralkylamino group substitution selected from benzyl, 2-phenylethyl, 1-phenylethyl, 2-(naphthyl) 
15 methyl, 1-(naphthyl)methyl and phenylpropyl; substituted (C 6 -C 10 )aryl monosubstituted amino group [sub- 

stitution selected from (C 1 -C 5 )acyl, (C r C 5 )acylamino, (C r C 4 )alkyl, mono or disubstituted (C r C 8 ) 
alkylamino, (C r C 4 )alkoxy, (C r C 4 )alkoxycarbonyl, (C r C4)alkylsulfonyl, amino, carboxy, cyano, halogen, 
hydroxy, nitro and trihalo(C 1 -C 3 )alkyl]; 

straight or branched symmetrical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dime- 
20 thyl, diethyl, diisopropyl, di-n-propyl, di-n-butyl and diisobutyl; 

symmetrical disubstituted (C 3 -C 14 )cycloalkylamino group substitution selected from dicyclopropyl, dicy- 
clobutyl, dicyclopentyl, dicyclohexyl and dicycloheptyl; 

straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkylamino group wherein the total number of 
carbons in the substitution is not more than 14; 

25 unsymmetrical disubstituted (C 4 -C 14 )cycloalkylamino group wherein the total number of carbons in the 

substitution is not more than 14; 

(C 2 -C 8 )azacycloalkyl or substituted (C 2 -C 8 )aza cycloalkyl group selected from aziridinyl, azetidinyl, pyrro- 
lidinyl, piperidinyl, 4-methylpiperidinyl, 2-methylpyrrolidinyl, cis-3,4-dimethylpyrrolidinyl, trans-3,4-dimeth- 
ylpyrrolidinyl, 2-azabicyclo[2.1.1]hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl,- 2-azabicyclo-[2.2.1]hept-2-yl, 
30 7-azabicyclo[2.2.1]hept-7-yl, and 2-azabicyclo[2.2.2]oct-2-yl and the diastereomers and enantiomers of 

said (C 2 -C 8 )azacycloalkyl and substituted (C 2 -C 8 )azacycloalkyl group; 

1-azaoxacycloalkyl group selected from molpholinyl and 1-aza-5-oxacycloheptane; substituted 1-azaox- 
acycloalkyl group selected from 2-(C 1 -C 3 )alkylmorpholinyl, 3-(C 1 -C 3 )alkylisoxazolidinyl, tetrahydrooxazi- 
nyl and 3,4-dihydrooxazinyl; 

35 [1 ,n]-diazacycloalkyl and substituted [1 ,n]-diazacycloalkyl group selected from piperazinyl, 2-(C r C 3 ) 

alkylpiperazinyl, 4-(C 1 -C 3 )alkylpiperazinyl, 2,4-dimethylpiperazinyl, 4-(C r C 4 )aIkoxypiperazinyl, 4-(C 6 - 
Cio)ary*oxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diazabicyclo-[2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyc- 
lo-[2.2.1]hept-2-yl, 2,3-diaza-3- methylbicyclo-[2.2.2]oct-2-yl, and 2,5-diaza-5,7-dimethylbicyclo[2.2.2] 
oct-2-yl and the diastereomers or enantiomers of said [1,n]-diazacycloalkyl and substituted [1 ,n]-diazacy- 
40 cloalkyl group; 

1-azathiacycloalkyl and substituted 1-azathiacycloalkyl group selected from thiomorpholinyl, 2-(C r C 3 ) 
alkythiomolpholinyl and 3-(C 3 -C 6 )cycloalkylthiomorpholinyl; 

N-azolyl and substituted N-azolyl group selected from 1-imidazolyl, 2-(C 1 -C 3 )alkyl-1-imidazolyl, 3-(C r C 3 ) 
alkyl-1 -imidazolyl, 1-pyrrolyl, 2-(C r C 3 )alkyl-1-pyrrolyl, 3-(C r C 3 )alkyl-1-pyrrolyl, 1-pyrazolyl, 3-(C r C 3 ) 
45 alkyl-1 -pyrazolyl, indolyl, 1-(1,2,3-triazolyl), 4-(C r C 3 )alkyl-1-(1,2,3-triazolyl), 5-(C r C 3 )alkyl-1-(1,2,3-tria- 

zolyl), 4-(1,2,4-triazolyl), 1-tetrazolyl, 2-tetrazolyl and benzimidazolyl; 

(heterocycle)amino group selected from 2- or 3-furanylamino, 2- or 3-thienylamino, 2-, 3- or 4-pyridylami- 
no, 2- or 5-pyridazinylamino, 2-pyrazinylamino, 2-(imidazolyl)amino, (benzimidazolyl)amino, and (benzo- 
thiazolyl)amino and substituted (heterocyde)amino group as defined above with substitution selected from 
50 straight or branched (C r C 6 )alkyl; 

(heterocycle)methylamino group selected from 2- or 3-furylmethylamino, 2- or 3-thienylmethylamino, 2-, 
3- or 4-pyridylmethylamino, 2- or 5-pyridazinylmethylamino, 2-pyrazinylmethylamino, 2-(imidazoly1)meth- 
ylamino, (benzimidazolyl)methylamino, and (benzothiazolyl) methylamino and substituted (heterocycle) 
methylamino group as defined above with substitution selected from straight or branched (C r C 6 )alkyl; 

55 carboxy(C 2 -C 4 )alkylamino group selected from aminoacetic acid, a-aminopropionic add, p-aminopropi- 

onic acid, a-aminobutyric acid, and ^-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 ) 
alkylamino group; 

(CT-C^alkoxycarbonylamino group substitution selected from methoxycarbonyl, ethoxycarbonyl, allyloxy- 
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carbonyl, propoxycarbonyl, isoproproxycarbonyl, 1,1-dimethyl- ethoxycarbonyl, n-butoxycarbonyl, and 
2-methylpropoxycarbonyl; 

(C 1 -C 4 )alkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1-methylethoxy, n-bu- 
toxy, 2-methylpropoxy, and 1 ,1-dimethylethoxy; 

5 (C 3 -C 8 )cycloalkoxyamino group substitution selected from cyclopropoxy, trans-1 ,2-dimethylcyclopropoxy, 

cis-1,2-dimethylcyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, bicyclo 
[2.2.1 ]hept-2-yloxy, and bicyclo[2.2.2]oct-2- yloxy and the diastereomers and enantiomers of said (C 3 -C 8 ) 
cycloalkoxyamino group; 

(C 6 -C 10 )aryloxyamino group selected from phenoxyamino, 1 -naphthyloxyamino and 2-naphthy!oxyamino; 
io and 

(Cy-C^Jarylalkoxyamino group substitution selected from benzyloxy, 2-phenylethoxy, 1-phenylethoxy, 2- 
(naphthyl)methoxy, 1-(naphthyl)methoxy and phenylpropoxy; 

R 2 and R 3 are independently selected from 

15 

(i) hydrogen, providing that R 2 and R 3 are not both hydrogen; 

(ii) straight or branched (C 1 -C 3 )-alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyl; 

(iii) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or (3-naphthyl; 

(iv) (C 7 -C 9 )aralkyl group; 

20 (v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se 

heteroatom optionally having a benzo or pyrido ring fused thereto: 


25 


30 



Z = N, O, S or Se 


(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 



Z or Z 1 = N, O.SorSe 


(vii) a five membered satulated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom: 
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(wherein A is selected from hydrogen; straight or branched (C r C 4 )alkyl; C 6 -aryl; substituted C 6 -aryl (sub- 
stitution selected from halo,(C r C 4 )alkoxy, trihalo(C r C 3 )alkyl, nitro, amino, cyano, (C^C^alkoxycarbonyl, 
(C r C 3 )alkylamino or carboxy); benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl); 

(viii) a six membered aromatic ring with one to three N heteroatoms, 

(ix) a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom; 

(x) -(CH 2 ) n COOR 4 where n=0-4 and R 4 is selected from hydrogen; straight or branched (C 1 -C 3 )alkyl group 
selected from methyl, ethyl, n-propyl or 1-methylethyl; 

or 

(xi) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl, or p-naphthyl; 
or R 2 and R 3 taken together are 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -. wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C 1 -C 3 )alkyl [straight or 
branched], -NfC^C^alkoxy, oxygen, sulfur; 

or 

(ii) substituted congeners selected from (L or DJproline and ethyl(L or DJprolinate, and the pharmacolog- 
ically acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1, wherein: 

R and R 1 are independently selected from hydrogen, methyl or ethyl, and when R does not equal R 1 the 
stereochemistry of the asymmetric carbon may be either the racemate (DL) or the individual enantiomers (L 
or D); 

W is selected from amino, methylamino, ethylamino, n-propylamino, 1-methylethylamino, n-butylamino, 
1-methylpropylamino, 2-methylpropylamino, n-hexylamino, n-octylamino, cyclopropylamino, cyclopentylami- 
no, cyclohexylamino, (cyclopropyl)methylamino, (cyclopropyl)ethylamino, allylamino 3-butenylamino, ben- 
zylamino, 2-phenylethylamino, 1-phenylethylamino, dimethylamino, diethylamino, methyl(ethyl)amino; pyrro- 
lidinyl, piperidinyl, morpholinyl, 2-(C r C 3 )alkylmorpholinyl, piperazinyl, 2-(C 1 -C 3 )alkylpiperazinyl, 4-(C r C 3 ) 
alkylpiperazinyl, 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl, (and the diastereomers or enantiomers of said 
[1 ,n]-diazacyc!oalkyl and substituted [1 ,n]-diazacycloalkyl group); thiomorpholinyl, 2-(C 1 -C 3 )alkylthiomorpholi- 
nyl, 1-imidazolyl, 2- or 3-thienylmethylamino, 2-, 3- or 4-pyridylmethylamino, methoxycarbonylamino, ethoxy- 
carbonylamino, and 1,1-dimethylethoxycarbonylamino, 

R 2 and R 3 are independently selected from hydrogen, methyl, ethyl, n-propyl and 1-methylethyl; with the pro- 
viso that R 2 and R 3 cannot both be hydrogen; 

or R 2 and R 3 taken together are 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n (wherein n=0-1), -NH, -N(C r C 3 )a!kyt [straight or 
branched], -N(C r C 4 )alkoxy, oxygen, or sulfur 

or (ii) substituted congeners selected from (L or DJproline and ethyl(L or D)prolinate; 
and the pharmacologically acceptable organic and inorganic salts or metal complexes. 
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3. A compound of the formula: 



wherein: 

15 

Y is selected from bromine, chlorine, fluorine or iodine; 

R is selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl, octyl, mer- 
captomethyl, a-mercaptoethyl, a-mercapto-1-methylethyl, a-mercaptopropyl, a-mercaptobutyl, hydroxyme- 
20 thyl, a-hydroxyethyl, a-hydroxy-1-methylethyl, a-hydroxypropyl, a-hydroxy butyl; a carboxyl(C.,-C 8 )alkyl 

group; 

a phenyl, a-naphthyl or |3-naphthyl group each optionally substituted by hydroxy, halogen, (C 1 -C 4 )alkoxy, tri- 
halofCi^) alkyl, nitro, amino, cyano, (C 1 -C 4 )alkoxycarbonyl, (C r C 3 )alkylamino and carboxy; 

25 

or a benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyl group each optionally substituted by: 

halo, (C r C 4 )alkyl, nitro, hydroxy, amino, mono-ordi-substituted (C-j-C^alkylamino, (C r C 4 )alkoxy, (C r 
C 4 )alkylsulfonyl, cyano and carboxy]; 

30 R 1 is selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl and hexyl; and when R 

does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically accept- 
able organic and inorganic salt or metal complexes. 

35 4. The compound according to Claim 3, 

wherein: 


Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen, methyl or ethyl, 

40 and 

R 1 is selected from hydrogen, methyl or ethyl, 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y sub- 
stituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically 
acceptable organic and inorganic salt or metal complexes. 

45 

5. The compound according to Claim 1 wherein said salts comprise: hydrochloric, hydrobromic, hydroiodic, phos- 
phoric, nitric, sulfate, acetate, benzoate, citrate, cysteine or other amino acid, fumarate, glycolate, maleate, suc- 
cinate, tartrate, alkylsulfonate or arylsulfonate 

and 

50 said metal complexes comprise: aluminum, calcium, iron, magnesium, manganese and complex salts. 

6. A compound according to Claim 1, which is one of the following 

[4S-(4a!pha, 1 2aalpha)]-4-(Dimethylamino)-9-[[(hexyl-amino)acetyl]amino]-1 ,4 ,4a, 5, 5a, 6, 1 1 ,1 2a-octa hydro- 
55 3,10,12,12a-tetrahydroxy-1,11-dioxo-2-. naphthacenecarboxamide dihydrochloride (Formula I, R and R 1 = 

H, W = n-hexylamino di HCI salt); 

[4S-(4alpha,12aalpha)]-4-(dimethyl)amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[ 
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(methylamino)acetyl]amino]-1 ,11-dioxo-2-naphthacene-carboxamide dihydrochloride (Formula I, R and R 1 = 

H, W = methylamino, di HCI salt); 

^S-^alpha.^aalphaJM-fDimethylaminoJ-O-lKethylarninoJacetyllaminol-l^a.S.Sa.e.ll.^a-octahydro- 
3, 10,-1 2, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride (Formula I, Rand R 1 = H, 
W = ethylamino, di HCI salt); 

[7S-(7alpha,10aalpha)J-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a t 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-pyrrolidineacetamide dihydrochloride (Formula I, R and R 1 
= H, W = pyrrolidin-1-yl, di HCI salt); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dirnethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-4-methyl-1-piperidineacetamide dihydrochloride (Formula I, R 
and R 1 = H, W = 4-methylpiperidin-1-yl, di HCI salt); 

1 1 [4S-(4alpha,1 2aalpha)]-4-(Dimethylamino)-1 ,4,4a, 5, 5a,6, 11,1 2a -octa hydro-3, 1 0,12,1 2 a-tetra hydroxy- 

I, 11-dioxo-9-[[(propylamino)acetyl]amino]-2-naphthacenecarboxamide dihydrochloride (Formula I, Rand R 1 
= H, W = propylamino, di HCI salt); 

[4S-(4a!pha, 12aalpha)]-9-[[(Butylamino)acetyl]amino)-4-(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride (Formula I, R and R 1 = H, 
W = n-butylamino, di HCI salt); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-1 -oxopropyl]amino]-1 ,4,4a,5,5a,6,1 1 ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 
(Formula I, R =CH 3 , R 1 = H, W = dimethylamino, di HCI salt); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,1 11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,1 

I- dioxo-9-[[(pentylamino)acetyl]amino]-2-naphthacenecarboxamide monohydrochloride (Formula I, R and 
R 1 = H, W = pentylamino, di HCI salt); 

[7S-(7alpha, 10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

II- tetrahydroxy-10,12-dioxo-1-piperidineacetannide dihydrochloride (Formula I, R and R 1 = H, W = piperid- 
ino, di HCI salt); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-1 , 1 -di- 
oxo-9-[[[(phenylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide di hydrochloride 

(Formula I, R and R 1 = H, W = benzylamino, di HCI salt); 

[4S-(4a!pha, ^aalphaJHMDimethylaminoJ-M^a.S.Sa.e.ll.^a-octahydro-S.IO.^^a-tetrahydroxy- 

1,11 -dioxo-9-[[[(2-thienylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide dihydrochloride (Formula 
I, R and R 1 = H, W = thien-2-ylmethylamino, di HCI salt); 

[4S-(4alpha, ^aalpha^^-JDimethylaminoJ-l^^a.S.Sa.O.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-O-^ 
(2-methylpropyl)-amino]acetyl]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 

(Formula I, R and R 1 = H, W = isobutylamino, di HCI salt); 

[4S-(4alpha, ^aalphaJH^DimethylaminoJ-l^^a.S.Sa.e.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy- 

1,11 -dioxo-9-[[[(2-pyridinylmethyl]amino]acetyl]amino]-2-naphthacenecarboxamide dihydrochloride 
(Formula I, R and R 1 = H, W = pyridin-2-ylmethylamino, di HCI salt); 

^S^alpha.^aalphaM-g-fKDiethylaminoJacetyllaminol^dimethylamino^l^^a.S.Sa.e.ll.^a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride (Formula I, R and R 1 = H, 
W = diethylamino, di HCI salt); 

[7S-(7alpha, 10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a 1 7 f 10 t 10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-alpha-methyl-1-pyrrolidinecarboxamide(Formula I, R =CH 3 , R 1 
= H, W = pyrrolidin-1-yl); 
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[4S-(4alpha,12aalpha)]-9-[[[(Cyclopropylmethyl)amino]-acetyl]amino]-4-(dimethylamino)-1 ,4,48,5,53, 

6,11,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 
(Formula I, R and R 1 = H ( W = cyclopropylmethylamino, di HCI salt); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(dimethyl-amino)acetyl]amino]-1 t 4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide sulfate, dihydrochloride, monohydro- 
chloride or free base (Formula l t R and R 1 = H, W = dimethylamino) ; 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1,4,4a,5,5a,6,11 ,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-N-(1-pyrro!idinyl-methyl)-2-naphthacenecarboxamide (Formula II, 
R and R 1 = H, W = NMe 2 and NR 2 R 3 = pyrrolidino); 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)- 1, 4, 43,5,53,6,11,123-0^81^^-3, 10,1 2,1 2a-tetrahydroxy-9-[[ 
(methoxyamino)acetyl]amino]-1,11-dioxo-2-naphthacene-carboxamide (Formula I, R and R 1 = H, W = meth- 
oxyamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11-dioxo-9-[[[(phenylmethoxy)amino]acetyl]amino]-2-naphthacenecarboxamide (Formula I, R and R 1 = H, 

W = benzyloxyamino); 

[4S-(4alpha,12aalpha)]-9-[[(Cyclobutylmethylamino)-acetyl]amino]-4-(dimethylarnino)-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide (Formula I, R and R 1 = H, W = 
cyclobutylmethyl-amino); 

(4S-(4alpha 1 12aalpha)]-9-[[(2-Butenylamino)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W =2-bute- 
nylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)- 1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[ 
(hydroxyamino)acetyl]amino]-1,11-dioxo-2-naphthacene-carboxamide (Formula I, R and R 1 = H, W = hy- 
droxyamino); 

[7S-(7a!pha,10aalpha)]-N-[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthaceny!]-5-methyl-2,5-diazabicyclo[2.2.1]heptane-2-acetamide (Formu- 
la I, R and R 1 = H, W = 5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl); 

[75-(7alpha,10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8 f 10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl)-3-methyl-4-morpholineacetamide (Formula I, R and R 1 = H, W 
= 3-methyl-4-morpholinyl); 

^S-^alpha.IOaalphaJl-N-p-fAminocarbonyO^-fdimethylaminoJ-S.Sa.O.OaJ.IO.IOa.^-octahydro-I.S.lOa, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-2-azabicyclo[2.2.1]heptane-2-acetamide (Formula I, R and R 1 
= H, W = 2-azabicyclo[2.2.1]hept-2-yl); 

(7S-(7alpha, lOaalpha^-N-^-fAminocarbonyl^-JdimethylaminoJ-S.Sa.e.eaJJO.IOa.^-octahydro-I.S.lOa, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-hydroxy-1-piperazineacetamide (Formula I, R and R 1 = H, W 
= 4-hydroxy pi perazin-1-yl)); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-3-cyclopropy1tetrahydro-4H-thiazine-4-acetamide (Formula I, R 
and R 1 = H, W = 3-cyclopropyl-tetrahydro-4H-thiazin-4-yl)); 

[7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5, 53,6,63,7,1 0,10a,12-octahydro-1 ,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-3-ethyl-1H-pyrrole-1 -acetamide (Formula I, R and R 1 = H, W = 
3-ethyl-l H-pyrrol-1 -yl)); 

[4S-(4a!pha, 1 2aalpha)]-4-(Dimethylamino)- 1 ,4,4a, 5,5a ,6, 1 1 ,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-9-([ 

(1H-imidazol-2-ytmethylamino)acetyl]amino}-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = 
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H, W = 1H-imidazol-2-y1methylamino); 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(Aminocarbonyl)-7-(dirnethylarnino)-5,5a,6,6a,7,10,10a,12-octahydro- 

I, 8, 10a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-2-oxoethyl]alanine (Formula I, Rand R 1 = H, W 

5 = 1-carboxy ethyl ami no); 

pS^alpha.IOaalphaJJ-N-^-I^-fAminocarbonyl^-tdimethylaminoJ-S.Sa.e.eaJ.IO.IOa.^-octahydro- 
1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxoethyl]carbamlc acid 1 , 1 -dimethylethyl es- 
ter (Formula I, R and R 1 = H,W = 1 ,1-dimethylethoxycarbonylamino); 

10 

[4S-(4alpha t 12aalpha)]-9-[[[(Bicyclo[2.2.2]oct-2-yloxy)amino]acetyl]aminoH-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 
= H, W = bicyclo[2.2.2]oct-2-yloxyamino); 

15 [4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[ 

(3-methyl-2-butenyl) amino]acetyl]amino]-1 ,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, 
W = 3-methyl-2-butenylamino); 

[4S-[4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[[4- 
20 [(2-methyM-oxopropyl)amino]phenyl]amino]acetyl]amino]-1,1-dioxo-2-naphthacenecarboxamide (Formula 

I, R and R 1 = H, W = 4-[(2-methyl-1-oxopropyl)amino]phenylamino); 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12 f 12a-tetrahydroxy-9-[[2-[ 
[(1-methyl-1H-imidazol-2-yl)methyl]amino]-1-oxopropyl]amino]-1,11-dioxo-2naphthacenecarboxamide (For- 
25 mula I, R = CH 3 , R 1 = H, W = 1-methyl-1H-imidazol-2-yl)methylamino); 

[4S-(4alpha, 12aalyha)]-9-[[2-(Dicyclopropylamino)-1-oxopropyl]amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6,- 

II, 1 2a-octahydro-3, 1 0,1 2,1 2a-tetrahydroxy- 1,11 -dioxo-2-naphthacenecarboxamide (Formu la I, R = C H3, R 1 
= H, W = dicyclopropylamino); 

30 

[7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,12a-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-methoxy-a-methyl-1-piperazinecarboxamide (For- 
mula I, R = CH3, R 1 = H, W = 4-methoxypiperazin-1-yl); 

35 [7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

11 -tetrahydroxy-1 0,12dioxo-2-naphthacenyl]-tetrahydro-a,2-dimethyl-4H-1,4-thiazine-4-acetamide (Formula 
I, R = CH 3 , R 1= H, W = tetrahydro-2-methyMH-1,4-thiazin-4-yl); 

[7S-(7alpha, 10aalpha)H2-[[9-(Aminocarbonyl)-7-(dimethylamino)-5 l 5a ( 6 l 6a f 7 ( 1 0,10a, 12-octahydro- 

40 1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]amino]-2-oxo-1 -methylethyljcarbamic acid 2-propenyl 

ester (Formula I, R = CH 3 , R 1 = H, W = 2-propenyloxycarbonylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a t 6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2-[ 
[3-(methylsulfonyl)phenyl]amino]-1-oxopropyl]amino]-1 ,11-dioxo-2-naphthacenecarboxamide (Formula I, R 
45 = CH 3 , R 1 = H, W = 3-(methylsulfonyl)phenylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,-6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[ 
[2-methyl-2-(methylamino)-1-oxopropyl]amino]-1,1-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 
= Me, W = methylamino); 

50 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylzmino)-2-methyl-1-oxopropyl]amilno]- 1,4, 4a, 5, 5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 
= Me, W = dimethylamino); 

55 [4S-(4alpha, 12aalpha)]-9-[[2-[(1,1-dimethylethyl)methylamino]-1-oxobutyl]amino]-4-(dimethylamino)-1,4,4a, 

5,5a,6,11,12a-octahydro-3,10,19,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 
Et, R 1 = H, W = N-methyl-t-butylamino); 
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[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-3,3-dirnethyl-1-oxobutyl]amino]-1 ,4,4a, 
5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R 
= ! Bu t R 1 = H, W = dimethylamino); 

5 [4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-9-[[2-(ethylamino)-2-methyl-1-oxobutyl]amino]-1,4,4a,5,5a, 

6,11,12a-octahydro-3 t 10,12,12a-tetrahydroxy-1,11-djoxo-2-naphthacenecarboxamide (Formula I, R = Et, R 1 
= Me, W = ethylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino) -3-hydroxy-1-oxopropyl]amino]-1 ,4,4a, 
10 5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 

CH 2 OH, R 1 - H, W = dimethylamino); 

[7S-(7atpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2dioxo-2-naphthacenyl]-a-(hydroxymethyl )-4-methyl-1 H-imidazole-1 -acetamide (For- 
15 mula I, R = CH 2 OH, R 1 = H, W = 4-methyl-1H-imidazol-1-yl); 

[4S-(4alpha,12aalpha)]-9-[[2-(Diethylamino)-3-mercapto-1-oxopropyl]amino]-4-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = mer- 
captomethyl, R 1 = H, W = dimethylamino); 

20 

[7S-(7alpha,10aalpha)]-N-[9-(Arninocarbonyl)-7-(dimethylarnino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyl]-a-(mercaptomethyl)-1-piperazineacetamide (Formula I, R = 
mercaptomethyl, R 1 = H, W = piperazin-1-yl); 

25 [7S-(7alpha, 10aalpha]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-3-(hexylamino)-4-oxobutanoic acid (Formula I, R = car- 
boxymethyl, R 1 = H, W = hexylamino); 

[7S-(7alpha, 10aalpha)]-5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a;6,6a,7,10;10a,12-octahydro-1 ,8,10a, 
30 11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-4-(cyclopropylamino)-5-oxopentanoic acid (Formula I, 

R = 2-carboxylethyl, R 1 = H, W = cyclopropylamino); 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-phenylacetyl]amino]-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = phe- 
35 nyl, R 1 = H, W = dimethylamino) ; 

[4S-(4alpha,12aalpha)]-9-[[(Butylamino)(4-hydroxy-phenyl)acetyl]amino]4-(dimethylamino)-1,4,4a,5,5a,- 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 4-hy- 
droxyphenyl, R 1 = H, W = butylamino); 

40 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-(4-methoxyphenyl)acetyl) amino]-1 ,4,4a, 
S.Sa.e.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacenecarboxamide (Formula I, R = 
4-methoxyphenyl, R 1 = H, W = dimethylamino); 

45 [4S-(4alpha,12aalpha)J-4-(Dimethylamino)-9-[[2-(ethy1methylamino)-2-[4-(trifluoromethyl)phenyl]acetyl]ami- 

no]- 1 ,4, 4a, 5, 5a, 6, 1 1 , 1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide (For- 
mula I, R = 4-trifluoromethylphenyl, R 1 = H, W = N-ethylmethylamino); or 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[[4-(dimethylamino)phenyl](2-propeny1amino)acetyl]amino]- 
50 1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide (Formula 

I, R = 4-(dimethylamino)phenyl, R 1 = H, W = 2-propenylamino). 

7. A compound which is one of the following: 

55 [7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a-,6,6a,7 t 10,10a,12-octahydro-1,8,10a, 

11 -tetrahydroxy-1 0,12dioxo-2-naphthacenyl]-4-ethyMH-pyrazole-1 -acetamide, (Formula I, R and R 1 = H. W 
= 4-ethyl-1H-pyrazol-1-yl); 
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^S-^alpha.^aalphaJHHDimethylaminoJ-M^a.S^a.e.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy- 
1, 11 -dioxo-9-[[[methyl(phenylmethyl)amino]acetyl]amino]-2-naphthacenecarboxamide, (Formula I, R and R 1 
= H, W = N-methylbenzylamino); 

5 FS-^alpha.IOaalphaM-N-p-fAminocarbonyl^-fdimethylaminoJ-S.Sa.e.eay.lO.IOa.^-octahydro-I.e.lOa, 

11-tetrahydroxy-10 f 12dioxo-2-naphthacenyl]-6-methyl-2-azabicyclo[2.2.2]octane-2-acetamide, (Formula I, R 
and R 1 = H, W = 6-methyl-2-azabicyclo[2.2.2]octan-2-yl); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, 6, 11,1 2a-octahydro-3,1 0, 1 2,1 2a-tetrahydroxy-9-[[[[ 

10 (2-methylcyclopropyl)oxy]amino]acetyl]amino]-1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 

= H, W = (2-methylcyclopropyl)-oxyamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-3-ethyM-pyrrolidineacetamide, (Formula I, R and R 1 = H, W = 
*5 3-ethylpyrrolidin-1-yl); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-(aminomethyl)-a-methyM-piperidineacetamide, (Formula I, 
R = CH 3 , R 1 = H, W = 4-aminomethyIpiperidn-1-yl); 

20 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, -6, 1 1 , 1 2a-octahydro-3,1 0, 12,1 2a-tetrahydroxy-9-[[2-[ 
[(3-methylcyclobutyl)oxy]amino]-1-oxobutyl]amino]-1,11-dioxo-2-naphthacenecarboxamide hydrobromide, 

(Formula I, R = H, R 1 = Et, W = 3-methylcyclobutyloxyamino); 

25 [7S-(7a!pha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-a -ethyl-4-methyl-2-isoxa2olidineacetamide, (Formula I, R = Et, 
R 1 = H, W = 4-methyl-isoxazolidin-2-yl); 

^S-^alpha.IOaalphafl-N-P-fAminocaitionyO^dimethylamino^S.Sa.e.eaJ.IO.IOa.^-octahydro-I.S.lOa, 
30 11-tetrahydroxy-10,12-dioxo-2-naphthacenyl)-a-ethyl-3-methyl-4H-1,2,4-triazole-4-acetamide, (Formula I, R 

= Et, R 1 = H, W = 3-methyl-4H-1 ,2,4-tria2ol-4-yl); 
or 

[7S-(7alpha,10aalpha)]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
35 11 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenylmethyl)amino]-4-oxobutanoic acid (For- 

mula I, R = carboxymethyl, R 1 = H, W = N-ethylbenzylamino). 

8. A compound according to Claim 3, which is one of the following 

40 ^S-^a.^aaJJ^-KbromoacetylJaminoH-fdimethylaminoH^^a.S.Sa^ll.^a-octahydro-S.IO.^.^a-tet- 

rahydroxy-1, 11-dioxo-2-naphthacenecarboxamide monohydrochloride(Formula III, R and R*=H, Y is Br, HCI 
salt); 

[4S-(4a,12aa)]-9-[(chloroacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tet- 
45 rahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide monohydrochloride(Formula III, R and R^H, Y is Cl, HCI 

salt); 

[4S-(4a,12aa)]-9-[(bromoacetyl)amino]-4-(dimethylamino)-1 ,4,43,5,58, 6, 11,12a-octahydro-3, 10,1 2, 12a-tet- 
rahydroxy-1 ,11-dioxo-2-naphthacenecarboxamidemonohydrobromide(Formula HI, Rand R*=H, Yis Br, HBr 
so salt); 

[4S-(4a,12aa)]-9-[(bromoacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tet- 
rahydroxy-1, 11-dioxo-2-naphthacenecarboxamide monosulfate(Formula III, R and R^H, Y is Br, monosul- 
fate salt); 

55 

[4S-(4a, 12aa)]-9-[(2-bromo-1-oxopropyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide monohydrobromide (Formula III, R = CH 3 , 
R 1 = H, Y is Cl, HBr salt); 
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[4S-(4a, 1 2a a)]-9-[(2-Bromo-2-m ethyl-1 -oxopropyl)amino]-4-(dimethylamino)-1 ,4,4a, 5, 5a, 6, 11,1 2a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide(Formula III, R and R 1 = 
CH 3 , Y = Br); 


[4S-(4a,12aa)]-9-[(2-Bromo-1-oxobutyl)amino]- 4-(dimethylamino)-1,4,4a,5,5a,6,11 f 12a-octahydro- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide hydrobromide (Formula III, R = Et, R 1 = 
H, Y = Br); 

[4S-(4a,12aa)]-9-[(2-Bromo-1-oxopentyl)amino]- 4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide hydrobromide (Formula III R = Pr, R 1 = H, 
Y = Br); 


[4S-(4a,12aa)]-9-[(2-Bromo-2-methyl-1-oxobutyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 = 
Me, Y = Br) ; 

[4S-(4a,12aa)]-9-[(2-Bromo-3-hydroxy-1-oxopropyl)amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 
= Me, Y = Br); 


[4S-(4a,12aa)]-9-[(2-Brorno-3-mercapto- 1-oxopropyl)amino]-4-(dimethylamino)-1 ,4,43,5,53,6,11,- 12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
mercaptomethyl, R 1 = H, Y=Br); 

[7S-(7a, 1 0aa)]4-[[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,1 0, 1 0a, 1 2-octahydro- 1 ,8, 1 0a, 1 1 -tet- 
rahydroxy-10-12-dioxo-2-naphthacenyl]amino]-3-bromo-4-oxobutanoic acid hydrobromide (Formula III, R = 
carboxymethyl, R 1 = H, Y = Br,); 

[7S-(7a, 10aa)]-5-([9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-tet- 
rahydroxy-10,12-dioxo-2-naphthacenyl]amino]-4-bromo-5-oxopentanoic acid hydrobromide(Formula III, R = 
2-carboxyethyl, R 1 = H, Y = Br,); 

[4S-(4a, 12aa)]-9-[(Bromophenylacetyl)arnino]- 4-(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide hydrobromide(Formula III, R = phenyl, R 1 
= H, Y = Br); 

[4S-(4a,12aa)]-9-([Bromo(4-hydroxyphenyl)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo- 2-naphthacenecarboxamide hydrobromide (Formula III, R = 4-hy- 
droxyphenyl, R 1 = H, Y = Br); 

[4S-(4a,12aa)]-9-[[Bromo(4-methoxypheny1)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-methoxyphenyl, R 1 = H, Y = Br); 

[4S-(4a,12aa)]-9-[[Bromo[4-(trifluoromethyl)phenyl]acetyl)amino]-4-(dimethylamino)-14,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula 111, R = 
4-trifluoromethylphenyl, R 1 =H, Y=Br); 
and 

(4S-(4a,12aa)]-9-[[Bromo[4-(dimethylamino)phenyl]acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12.12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-(dimethylamino)phenyl, R 1 = H, Y = Br). 

A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 
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according to Claim 1, which comprises reacting a 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracycline, or its or- 
ganic and inorganic salt or metal complex, of the formula: 



according to Claim 3, With a nucleophile of the formula WH, wherein W is as defined in Claim 1 . in a polar-aprotic 
solvent and in an inert atmosphere. 

10. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 



according to Claim 3, which comprises reacting 9-amino-6-demethyl-6-deoxytetracycline, or its organic and inor- 
ganic salt or metal complex, of the formula: 



with a straight or branched haloacyl halide of the formula: 
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Y 


wherein Y, R and R 1 are as defined in Claim 3 and Q is halogen selected from bromine, chloride, iodine and fluorine, 
in an inert solvent in a polar-aprotic solvent and in the presence of a base. 

11. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 


15 


20 


N(CH 3 ) 2 



NB, 


according to Claim 1 , which comprises reacting a 9-amino-6-demethyl-6-deoxytetracycline, or its organic and in- 
organic salt or metal complex, of the formula: 


30 


35 


N(CH 3 ) 2 



NB, 


40 


with an acid halide of the formula: 


45 



X 


wherein R, R 1 , and W are as defined in Claim 1 and X is selected from bromine, chlorine, iodine and fluorine, in 
an inert solvent in a polar-aprotic solvent and in the presence of a base. 

50 

12. Use of a compound as claimed in any one of claims 1, 2, 5, 6 or 7 in the preparation of a medicament for the 
prevention, treatment or control of bacterial infections in warm-blooded animals. 

1 3. A pharmaceutical composition of matter comprising a pharmacologically effective amount of a compound according 

55 to Claim 1, 2, 5, 6 or 7 in association with a pharmaceutically acceptable carrier. 

14. A veterinary composition which comprises a pharmacologically effective amount of a compound of Claim 1, 2, 5, 
6 or 7 and a pharmaceutically acceptable carrier. 
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Patentanspruche 

1 . Verbindung der Formel: 



(i) 


Oder 



30 

worin R ausgewahlt wird aus 
Wasserstoff; 

grader Oder verzweigter (C 1 -C 8 )Alkylgruppe, ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl, Butyl, Iso- 
35 butyl, Pentyl, Hexyl, Heptyl und Octyl; 

a-Mercapto(C 1 -C 4 )aIkylgruppe, ausgewahlt aus Mercaptomethyl, a-Mercaptoethyl, a-Mercapto-1-methy- 
lethyl, a-Mercaptopropyl und a-Mercaptobutyl; 

a-Hydroxy(C r C 4 ) alkylgruppe, ausgewahlt aus Hydroxymethyl, a-H yd roxy ethyl, a-Hydroxy-1-methyle- 
thyl, a-Hydroxypropyl und a-Hydroxybutyl; 

40 Carboxyl(C r C 8 )alkylgruppe; 

(C 6 -C 10 )Arylgruppe, ausgewahlt aus Phenyl, a-Naphthyl und |}-Naphthyl; odersubstituierter(C 6 -C 10 )Aryl- 
gruppe (Substitution ausgewahlt aus Hydroxy, Halogen, (C r C 4 )Alkoxy, Trihalogen(C r C 3 )alkyl, Nitro, 
Amino, Cyano, (C r C 4 )Alkoxycarbonyl, (C r C 3 )-Alky1amino und Carboxy); 

(C 7 -C 9 )Aralkylgruppe, ausgewahlt aus Benzyl, 1-Phenylethyl, 2-Phenylethyl und Phenylpropyl; odersub- 
45 stituierter (C 7 -C 9 )-Aralkylgruppe [Substitution ausgewahlt aus Halogen, (C r C 4 )Alkyl, Nitro, Hydroxy, Ami- 

no, mono- Oder disubstituiertem (C 1 -C 4 )Alkylamino, (C r C 4 )Alkoxy, (C^-C^AIkylsulfonyl, Cyano und 
Carboxy] ; 

R 1 ausgewahlt wird aus Wasserstoff und (C^CeJAIkyl, ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl, Butyl, 
50 Isobutyl, Pentyl und Hexyl; wenn R nicht gleich R 1 , kann die Stereochemie des asymmetrischen Kohlenstoffs 

(also des Kohlenstoffs, der den W-Substituenten tragt) entweder das Racemat (DL) Oder das einzelne Enan- 
tiomer (L Oder D) sein; 

W ausgewahlt wird aus: 

55 Amino; 

Hydroxylamino; 

(C 1 -C 12 ) grader Oder verzweigter Alkyl-monosubstituierter Aminogruppe, wobei die Substitution ausge- 
wahlt wird aus Methyl, Ethyl, n-Propyl, 1-Methylethyl, n-Butyl, 1-Methylpropyl, 2-Methylpropyl, 1,1-Dime- 
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thylethyl, n-Pentyl, 2-Methyl butyl, 1,1-Dimethylpropyl, 2,2-Dimethylpropyl, 3-Methyl butyl, n-Hexyl, 1-Me- 
thylpentyl, 1,1-Dimethylbutyl, 2,2-Dimethylbutyl, 3-Methylpentyl, 1,2-Dimethylbutyl, 1 ,3-Dimethylbutyl, 

1 - Methyl-1 -ethylpropyl, Heptyl, Octyl, Nonyl, Decyl, Undecyl und Dodecyl und den Diastereomeren und 
Enantiomeren der besagten verzweigten Alkylmonosubstitulerten Aminogruppe; 
(C 3 ‘C 8 )Cycloalkyl-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus Cyclo- 
propyl, trans-1 ,2-Dimethylcyclopropyl, cis-1 ,2-Dimethylcyclopropyl, Cyclobutyl, Cyclopentyl, Cyclohexyl, 
Cycloheptyl, Cyclooctyl, Bicyclo-[2.2.1]hept-2-yl und Bicyclo[2.2.2]oct-2-yl und den Diastereomeren und 
Enantiomeren der besagten (C 3 -C 0 )Cycloalkyl-monosubstituierter Aminogruppe; 
[(C 4 -C 10 )Cycloalkyl]alkyl-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus 
(Cyclopropyl )methyl, (Cyclopropyl)ethyl, (Cyclobutyl )methyl, (trans-2-Methylcyclopropyl)methyl und (cis- 

2- Methylcyclobutyl)methyl; 

(C 3 -C 10 )Alkenyl-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus Allyl, 3-Bu- 
tenyl, 2-Butenyl (cis odertrans), 2-Pentenyl, 4-Octenyl, 2,3-Dimethyl-2-butenyl, 3-Methyl-2-butenyl, 2-Cy- 
clopentenyl und 2-Cyclohexenyl; 

(C 6 -C 10 )Aryl-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus Phenyl und 
Naphthyl; 

(C 7 -C 10 )Aralkylaminogruppe, wobei die Substitution ausgewahlt wird aus Benzyl, 2-Phenylethyl, 1-Phe- 
nylethyl, 2-(Naphthy!)methyl, 1-(Naphthyl)methyl und Phenylpropyl; 

substituierter (C 6 -C 10 )Aryl-monosubstituierter Aminogruppe [wobei die Substitution ausgewahlt wird aus 
(C 1 -C 5 )Acyl, (C r C 5 )-Acylamino, (C 1 -C 4 )Alkyl, mono- oder disubstituiertem (C r C 8 )-Alkylamino, (C 1 -C 4 ) 
Alkoxy, (C r C 4 )Alkoxycarbonyl, (C r C 4 )Alkylsulfonyl, Amino, Carboxy, Cyano, Halogen, Hydroxy, Nitro 
und Trihalogen(C r C 3 )alkyl]; 

grader oder verzweigter, symmetrisch disubstituierter (C 2 -C 14 )Alkylaminogruppe, wobei die Substitution 
ausgewahlt wird aus Dimethyl, Diethyl, Diisopropyl, Di-n-propyl, Di-n-butyl und Diisobutyl; 
symmetrisch disubstituierter (C 3 -C 14 )Cycloalkylaminogruppe, wobei die Substitution ausgewahlt wird aus 
Dicyclopropyl, Dicyclobutyl, Dicyclopentyl, Dicyclohexyl und Dicycloheptyl; 

grader oder verzweigter, unsymmetrisch disubstituierter (C 3 -C 14 )Alkylaminogruppe, wobei die Gesamt- 
zahl an Kohlenstoffen in der Substitution nicht mehr als 14 betragt; 

unsymmetrisch disubstituierter (C4-C14)Cycloalkylaminogruppe, wobei die Gesamtzahl an Kohlenstoffen 
in der Substitution nicht mehr als 14 betragt; 

(C 2 -C 8 )Azacycloa!kyl oder substituierter (C2-C8)Azacycloalkylgruppe, ausgewahlt aus Aziridinyl, Azeti- 
dinyl, Pyrrolidinyl, Piperidinyl, 4-Methylpiperidinyl,2-Methylpyrrolidinyl, cis-3,4-Dimethylpyrrolidinyl, trans- 
3,4-Dimethylpyrrolidinyl, 2-Azabicyclo[2.1.1]hex-2-yl, 5-Azabicyclo[2.1 .1]hex-5-yl, 2-Azabicyc!o-[2.2.1] 
hept-2-yl, 7-Azabicyclo[2.2.1]hept-7-yl und 2-Azabicyclo[2.2.2]oct-2-yl und den Diastereomeren und En- 
antiomeren der besagten (C 2 -C 8 )Azacycloalkyl- und substituierten (C 2 -C 8 )Azacycloalkylgruppe; 
1-Azaoxacycloalkylgruppe, ausgewahlt aus Morpholinyl und 1-Aza-5-oxacycloheptan; substituierter 
1-Azaoxacycloalkylgruppe, ausgewahlt aus 2-(C 1 -C 3 )Alkylmorpholinyl, 3-(C 1 -C 3 )Alkylisoxazolidinyl, Te- 
trahydrooxazinyl und 3,4-Dihydrooxazinyl; 

[1,n]-Diazacycloalkyl- und substituierter [1 ,n]-Diazacycloalkylgruppe, ausgewahlt aus Piperazinyl, 2-(C 1 - 
C 3 )Alkylpiperazinyl, 4-(C r C 3 )Alkylpiperazinyl, 2,4-Dimethylpiperazinyl, 4-(C 1 -C 4 )Alkoxypiperazinyl, 4- 
( C 6 -C io) Ar y |ox yP i P era zinyl, 4-Hydroxypiperazinyl, 2,5-Diazabicyclo-[2.2.1]hept-2-yl, 2,5-Diaza-5-methyl- 
bicyclo-[2.2.1]hept-2-y1, 2,3-Diaza-3-methylbicyclo[2.2.2]oct-2-yl und 2,5-Diaza-5,7-dimethylbicyclo 
[2.2.2]oct-2-yl und den Diastereomeren oder Enantiomeren der besagten [1 ,n)-Diazacycloalkyl und sub- 
stituierten [1 ,n]-Diazacycloaikylgruppe; 

1-Azathiacycloaklyl und substituierter 1-Azathiacycloalkylgruppe, ausgewahlt aus Thiomorpholinyl, 2-(C 1 - 
C 3 )A!kylthiomorpholinyl und 3-(C 3 -C 6 )Cycloalkylthiomorpholinyl; 

N-Azolyl und substituierter N-Azolylgruppe, ausgewahlt aus 1-lmidazolyl, 2-(C 1 -C 3 )Alkyl-1-imidazolyl, 3- 
(C-|-C 3 )Alkyl-1-imidazolyl, 1-Pyrrolyl, 2-(C 1 -C 3 )Alkyl-1-pyrrolyl, 3-(C 1 -C 3 )Alkyl-1-pyrrolyl, 1-Pyrazolyl, 3- 
(C ! -C 3 )Alkyl- 1 -pyrazolyl , Indolyl, 1-(1,2,3-Triazolyl), 4-(C r C 3 )Alkyl-1-(1,2,3-triazolyl), 5-(C r C 3 )Alkyl-1- 
(1,2,3-triazolyl), 4-(1,2,4-Triazolyl) l 1-Tetrazolyl, 2-Tetrazolyl und Benzimidazolyl; 

(heterocyclischer) Aminogruppe, ausgewahlt aus 2- oder 3-Furanylamino, 2- Oder 3-Thienylamino, 2-, 3- 
oder 4-Pyridylamino, 2- oder 5-Pyridazinylamino, 2-Pyrazinylamino, 2-(lmidazolyl)amino, (Benzimidazo- 
ly1)amino und (Benzothiazolyl)amino und substituierter (heterocyclischer) Aminogruppe, wie oben defi- 
niert, wobei die Substitution ausgewahlt wird aus gradem oder verzweigtem (C^CeJAIkyl; 
(heterocyclischer) Methylaminogruppe, ausgewahlt aus 2-oder 3-Furylmethylamino, 2- oder 3-Thienyl- 
methylamino, 2-, 3-oder 4-Pyridylmethylamino, 2-oder 5-Pyridazinylmethylamino, 2-Pyrazinylmethylami- 
no, 2-(lmidazolyl)methylamino, (Benzimidazolyl Jmethylamino und (Benzothiazolyl)methylamino und sub- 
stituierter (heterocyclischer) Methylaminogruppe, wie oben definiert, wobei die Substitution ausgewahlt 
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wird aus gradem Oder verzweigtem (C r C 6 )Alkyl; 

Carboxy(C 2 -C 4 )Alkylaminogruppe f ausgewahlt aus Aminoessigsaure, cx-Aminopropionsaure, p-Amino- 
propionsaure, a-Aminobuttersaure und p-Aminobuttersaure und den Enantiomeren der besagten Carboxy 
(C 2 -C 4 )Alkylaminogruppe; 

5 (C 1 -C 4 )Alkoxycarbonylaminogruppe, wobei die Substitution ausgewahlt wird aus Methoxycarbonyl, 

Ethoxycarbonyl, Allyloxycarbonyl, Propoxycarbonyl, Isopropoxycarbonyl, 1,1-Dimethylethoxycarbonyl, n- 
Butoxycarbonyl und 2-Methylpropoxycarbonyl; 

(C 1 -C 4 )Alkoxyaminogruppe, wobei die Substitution ausgewahlt wird aus Methoxy, Ethoxy, n-Propoxy, 
1-Methylethoxy, n-Butoxy, 2-Methylpropoxy und 1,1-Dimethylethoxy; 

10 (C 3 -C 8 )Cycloalkoxyaminogruppe, wobei die Substitution ausgewahlt wird aus Cyclopropoxy, trans-1 ,2-Di- 

methylcyclopropoxy, cis-1 ,2-Dimethylcyclopropoxy, Cyclobutoxy, Cyclopentoxy, Cyclohexoxy, Cyclohep- 
toxy, Cyclooctoxy, Bicyclo[2.2.1]hept-2-yloxy und Bicyclo[2.2.2]oct-2-yloxy und den Diastereomeren und 
Enantiomeren der besagten (C 3 -C 8 )Cycloalkoxyaminogruppe; 

(C 6 -C 10 )Aryloxyaminogruppe, ausgewahlt aus Phenoxyamino, 1-Naphthyloxyaminound 2-Naphthyloxya- 
*5 mino; und 

(C 7 -C 11 )Arylalkoxyaminogruppe, wobei die Substitution ausgewahlt wird aus Benzyloxy, 2-Phenylethoxy, 
1-Phenylethoxy, 2-(Naphthyl)methoxy, 1-(Naphthyl)methoxy und Phenylpropoxy; 

R 2 und R 3 unabhangig ausgewahlt werden aus 

20 

(i) Wasserstoff, vorausgesetzt, dass R 2 und R 3 nicht beide Wasserstoff darstellen; 

(ii) grader Oder verzweigter (C r C 3 )-Alkylgruppe, ausgewahlt aus Methyl, Ethyl, n-Propyl Oder 1-xethyle- 
thyl; 

(iii) (C 6 -C 10 )Arylgruppe, ausgewahlt aus Phenyl, a-Naphthyl Oder p-Naphthyl; 

25 (iv) (C 7 -C 9 )Aralkylgruppe; 

(v) einer heterocyclischen Gruppe, ausgewahlt aus einem aromatischen Oder gesattigten Ring mit funf 
Gliedern mit einem N-, O-, S- Oder Se-Heteroatom, gegebenenfalls mit einem daran kondensierten Benzo- 
oder Pyridoring: 


30 


35 


40 



(vi) einem aromatischen Ring mit funf Gliedern mit zwei N-, O-, S- Oder Se-Heteroatomen, gegebenenfalls 
mit einem daran kondensierten Benzo- Oder Pyridoring: 



(vii) einem aromatischen Ring mit funf Gliedern mit ein Oder zwei N-, O-, S- Oder Se-Heteroatomen und 
einem angrenzend angehangten O-Heteroatom: 
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worin: 

15 Y ausgewahlt wird aus Brom, Chlor, Fluor Oder lod; 

R ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, Pentyl, Hexyl, Heptyl, 
Octyl, Mercaptomethyl, a-Mercaptoethyl, a-Mercapto-1-methylethyl, a-Mercaptopropyl, a-Mercaptobutyl, Hy- 
droxymethyl, a-Hydroxyethyl, a-Hydroxy-1-methylethyl, a-Hydroxypropyl, a-Hydroxybutyl; einer Carboxyl(C r 
C 8 ) a lkylgruppe; einer Phenyl-, a-Naphthyl Oder P-Naphtylgruppe, jedes gegebenenfalls substituiert durch Hy- 
20 droxy, Halogen, (C r C 4 )Aikoxy, Trihalogen (C r C 3 ) alkyl, Nitro, Amino, Cyano, (C r C 4 )Alkoxycarbonyl, (C r 

C 3 )Alkylamino und Carboxy; 

Oder einer Benzyl-, 1-Phenylethyl-, 2-Phenylethyl- Oder Phenylpropylgruppe, jede gegebenenfalls substituiert 
durch: 

Halogen, (C r C 4 )Alkyl, Nitro, Hydroxy, Amino, mono- Oder disubstituiertem (C 1 -C 4 )Alkylamino, (C r C 4 )Alkoxy, 
25 (C 1 -C 4 )Alkylsulfonyl, Cyano und Carboxy; 

R 1 ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, Pentyl und Hexyl; und 
wenn R nicht das gleich wie R 1 darstellt, kann die Stereochemie des asymmetrischen Kohlenstoffs (also des 
Kohlenstoffs, der den Y-Substituenten trSgt) entweder das Racemat (DL) Oder die einzelnen Enantiomere (L 
Oder D) sein; und die pharmakologisch annehmbaren organischen und anorganischen Salze Oder Metallkom- 
30 plexe. 

4. Verbindung gemass Anspruch 3, worin: 

Y ausgewahlt wird aus Brom, Chlor, Fluor und lod; 

35 R ausgewahlt wird aus Wasserstoff, Methyl Oder Ethyl und 

R 1 ausgewahlt wird aus Wasserstoff, Methyl Oder Ethyl, und wenn R nicht das gleich wie R 1 darstellt, kann 
die Stereochemie des asymmetrischen Kohlenstoffs (also des Kohlenstoffs, der den Y-Substituenten tragt) 
entweder das Racemat (DL) Oder die einzelnen Enantiomere (L Oder D) sein; und die pharmakologisch an- 
nehmbaren organischen und anorganischen Salze Oder Metallkomplexe. 

40 

5. Verbindung gemass Anspruch 1 , wobei besagte Salze umfassen: Chlorwasserstoff-, Brom wasserstoff-, lodwas- 
serstoff-, Phosphor-, Salpeter-, Sulfat-, Acetat-, Benzoat-, Citrat-, Cystein- Oder andere Aminosauren, Fumarat, 
Glycolat, Maleat, Succinat, Tartrat, Alkylsulfonat Oder Arylsulfonat und 

besagte Metallkomplexe umfassen: Aluminium-, Calcium-, Eisen-, Magnesium-, Mangan- und Komplexsal- 

43 ze. 


6. Verbindung gemass Anspruch 1, welche eine der folgenden ist: 

[4S-(4alpha,12aa!pha)]-4-(Dimethylamino)-9-[[(hexyl-amino)acetyl]amino]-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = 
n-Hexylamino Di-HCl-Salz); 

(4S-(4alpha,12aalpha)]-4-(Dimethyl)amino)-1,4 f 4a,5,5a,6, 11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[ 
(methylamino)-acetyl]amino]-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, 
W = Methylamino, Di-HCl-Salz) ; 

(4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(ethylamino)-acetyi]aminoJ-1,4,4a,5,5a,6,11,12a-octahydro- 
3 f 10,-12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W 
= Ethylamino, Di-HCl-Salz) ; 

[7S-(7aIpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7 ( 10,10a,12-octahydro-1,8,10a, 
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11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-1-pyrrolidinacetamid Dihydrochlorid (Formel I, R and R 1 = H, 
W = Pyrrolidin-1 -yl, Di-HCl-Salz); 

[TS-tZalpha.IOaalphaJl’N-IQ-fAminocarbonyO-r^dimethylaminoJ-S.Sa.e.eaJ.IO.IOa.^-octahydro-I.S.lOa, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-4-methyl-1-piperidinacetamid Dihydrochlorid (Formel I, R und 
5 R 1 = H, W = 4-Methylpiperidin-1-yl, Di-HCl-Salz); 

11[4S-(4alphal2aalpha)]-4-(Dimethylarnino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,1 0,12,1 2a-tetra hydroxy- 1,11- 
dioxo-9-[[(propylamino)acetyl]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = 
Propylamino, Di-HCl-Salz) ; 

[4S-(4alpha, 1 2aalpha)]-9-[[(Butylamino)acetyl]amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6, 11,1 2a-octahydro- 
10 3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H f W = 

n-Butylamino, Di-HCl-Salz) ; 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-1-oxopropyl]amino]-1 ,4, 4a, 5, 5a, 6, 11, 12a- 
octahydro-3,10, 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R =CH 3 , 
R 1 = H, W = Dimethylamino, Di-HCl-Salz); 

15 [4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-11,1- 

dioxo-9-[((pentylamino)acetyl]amino]-2-naphthacencarboxamid Monohydrochlorid (Formel I, R und R 1 = H, 

W = Pentylamino, Di-HCl-Salz) ; 

[7S-(7alpha,10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-1-piperidinacetamid Dihydrochlorid (Formel I, R und R 1 = H, W = Piperidino, 
20 Di-HCl-Salz); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11- 
dioxo-9-[[[(phenylmethyl)amino]acetyl]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 

= H, W = Benzylamino, Di-HCl-Salz); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, 6,1 1 , 1 2a-octahydro-3,1 0, 1 2,1 2a-tetrahydroxy-1 ,11- 
25 dioxo-9-[[[(2-thienylmethyl)amino)acetyl]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und 

R 1 = H, W = Thien-2-ylmethylamino, Di-HCl-Salz); 

^S-^alpha.^aalphaJH-fDimethylaminoJ-M^a.S.Sa.e.ll, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[(2- 
methylpropyl)-amino]acetyl]amino]-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 
= H, W = Isobutylamino, Di-HCl-Salz); 

30 [4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-1,11- 

dioxo-9-[[[(2-pyridinylmethyl]amino]acetyl]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und 
R 1 = H, W = Pyridin-2-ylmethylamino, Di-HCl-Salz); 

[4S-(4alpha,12aalpha)]-9-[[(Diethylamino)acetyl]amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = 
35 Diethylamino, Di-HCl-Salz) ; 

[7S-(7alpha, 10aalpha)]-N-9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-alpha-methyl-1-pyirolidincarboxamid (Formel I, R =CH 3 , R 1 = 
H, W = Pyrrolidin-1 -yl); 

[4S-(4alpha,12aalpha)]-9-t[[(Cyclopropylmethyl)amino]-acetyl]amino]-4-(dimethylamino)-1,4,4a,5 f 5a, 

40 6,11,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = Cy- 

clopropylmethylamino, Di-HCl-Salz) ; 

(4S-(4alpha12aalpha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1,4,4a,5,5a,6,11,12a-octahy- 
dro-3, 1 0,1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamidsulfat, Dihydrochlorid , Monohydrochlorid 
Oder freie Base (Formel I, R und R 1 = H, W = Dimethylamino); 

45 KS^alpha.^aalphaM^^DimethylaminoJ-S-IKdimethylaminoJacetyllaminol-l^^a.S.Sa.e.l^^a-octahydro- 

3,10,12,12a-tetrahydroxy-1 f 11-dioxo-N-(1-pyiTolidinyl-methyl)-2-naphthacencarboxamid (Formel II, R und R^ H, W 
= NMe 2 und NR 2 R 3 = Pyrrolidino); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4, 4a, 5, 5a, 6, 1 1 , 1 2a-octahydro-3,1 0, 1 2,1 2a-tetrahydroxy-9-[[(meth- 
oxyamino)-acetyl]amino]-1,11-dioxo-2-naphthacencarboxamid (Formel 1, R und R 1 = H, W = Methoxyamino) ; 
so [4S-(4alpha, 12aa!pha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12.12a-tetrahydroxy-1,11- di- 

oxo-9-[[[(phenylmethoxy)amino]acetyl]amino]-2-naphthacencarboxamid (Formel I, R und R 1 = H, W = Benzyloxyami- 
no); 

[4S-(4alpha,12aalpha)]-9-[[(Cyclobutylmethylamino)-acetyl]-amino]-4-(dimethylamino)-1,4 1 4a,5,5a ( 6,11,12a- 
octahydro-3,10, 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = H, W = Cy- 
55 clobutylmethylamino); 

[4S-(4alpha,12aalpha)]-9-[[(2-Butenylamino)acety1]amino]-4 -(dimethylamino)-!^, 4a, 5, 5a, 6, 11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = H, W = 2-Butenyl- 
amino); 
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[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1.4,4a,5,5a,6 t 11 , 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[ 
(hydroxyamino)-acetyl]amino]-11 ,1-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = H, W = Hydroxya- 
mino); 

[7S-(7alpha, 1 0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5, 53,6,68,7, 10, 10a, 12-octahydro-1 ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-5-methyl-2,5-diazabicyclo[2.2. 1 ]-heptan-2-acetamid (Formel I, 
R und R 1 = H, W = 5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl); 

[7S-(7alpha1 0aalpha)]-N-[9-(Aminoca rbonyl)-7-(dimethylamino)-5,5a t 6, 6a, 7,10,10a, 12-octahydro-1 ,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-3-methyl-4-morpholinacetamid (Formel I, R und R1 = H, W = 

3- Methyl-4-morphollnyl); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-2-azabicyclo[2.2. 1 ]heptan-2-acetamid (Formel I, R und R 1 = 
H f W = 2-azabicyclo[2.2.1]hept-2-yl); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dlmethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-4-hydroxy-1-piperazinacetamid (Formel I, R und R 1 = H, W = 

4- Hydroxy piperazin-1-yl)) ; 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7 t 10,10a,12-octahydro-1,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-3-cyclopropyltetrahydro-4H-thiazin-4-acetamid (Formel I, R 
und R 1 = H, W = 3-Cyclopropyl-tetrahydro-4H-thiazin-4-yl)); 

[7S-(7alpha,10aalpha)]-N-[9-(Am!nocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-3-ethyl-IH-pyrrol-1-acetamid (Formel I, R und R 1 = H, W = 

3-Ethyl-1H-pyrrol-1-yl)) ; 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[ 
(1 H-imidazol-2-yl-methylamino)acetyl]amino]-1 ,1 1 -dioxo-2-naphthacencarboxamid (Formel I, R und R1 = H, 

W = 1H-lmidazol-2-ylmethylamino); 

[7S-(7alpha, 10aalpha)]-N-[2-[(9-(Aminocarbonyl)-7-(dlmethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 , 8 , 
10a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-2-oxoethyl]alanin (Formel I, R und R 1 = H, W = I- 
Carboxyethylamino); 

[7S-(7alpha,10aalpha)]-N-[2-[[9-(Aminocarbonyl)-7-(dimethylamino)-5 1 5a 1 6,6a,7,10,10a,12-octahydro- 
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-2-oxoethyl]-carbaminsaure 1,1-Dimethylethyle- 
ster (Formel I, R und R 1 = H, W = 1,1-Dimethylethoxycarbonylamino); 

[4S-(4alpha,12aalpha)]-9-[[[(Bicyclo[2.2.2]oct-2-yloxy)-arnino]acetyl]amino]-4-(dimethylarnino)-1 ,4, 4a, 5, 5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacen-carboxamid (Formel I, R und R 1 = 

H, W = Bicyclo[2.2.2]oct-2-yloxyamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[ 
(3-methyl-2-butenyl)amino]acetyl)amino]-1 ,11-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = H t W = 
3-Methyl-2-butenylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[ 
[4-[(2-methyl-1 -oxopropyl) amino]phenyl]amino]acetyl]amino]-1,11-dioxo-2-naphthacencarboxamid (Formel 

I, R und R 1 = H, W = 4-[(2-Methyl-1-oxopropyl)amino]phenylamino) ; 

^S-^alpha.^aalphaJH-pimethylaminoH.Ma^Sa.e.ll, 1 2a -octa hydro-3, 10, 12, 12a -tetra hydroxy-9-[[2-( 
[(1-methyl-1H-imidazol-2-yl)methyl]amino]-1-oxopropyl]aminoJ-1,11-dioxo-2-naphthacencarboxamid (For- 
mel I, R = CH 3 , R 1 = H, W = 1 -Methyl-1 H-lmidazol-2-yl)methylamino) ; 

[4S-(4alpha,12aalpha)]-9-[[2-(Dicyclopropylamino)-1-oxopropyl]amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,- 
11 ,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,1 1 -dioxo-2-naphthacen-carboxamid (Formel I, R = CH 3 , R 1 = 
H, W = Dicyclopropylamino); 

[7S-(7alpha, 10aalpha)]-N-[9-(Amlnocarbonyl)-7-(dimethylamino)-1 ,4,48,5, 5a, 6, 11,12a-octahydro-3,1 0,12, 
12a-tetrahydroxy-10,1 2-dioxo-2-naphthacenyl]-4-methoxy-a-methyl-1-piperazincarboxamid (Formel I, R = 
CH 3 , R 1 = H, W = 4-Methoxypiperazin-1-yl); 

[7S-(7alpha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-tetrahydro-a,2-dimethyl-4H-1,4-thiazin-4-acetamid (Formel I, 
R = CH 3 , R 1 = H , W = Tetrahydro-2-methyl-4H-1,4-thiazin-4-yl); 

[7S-(7alpha, 10aalpha)H2-[[9-(Aminocarbonyl>-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12octahydro-1,8, 

1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxo-1 -methylethylJcarbaminsSure 2-Propenyle- 
ster (Formel I, R = CH 3 , R 1 = H, W = 2-Propenyloxycarbonylamino); 

^S-^alpha.^aalphaJM-fDimethylaminoJ-M^a.S.Sa.e.ll, 12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-[[2-[ 
[3-(methylsulfonyl)phenyl]amino]-1-oxopropyl]amino]-1 ,11-dioxo-2-naphthacencarboxamid (Formel I, R = 
CH 3 , R 1 = H, W = 3-(Methylsulfonyl)phenylamino) ; 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino>-1,4,4a,5,5a,6,11 t 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[ 
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[2-methy]-2-(methylamino)-1-oxopropyl]amino]-1,1-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = 
Me, W = Methylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-methyl-1-oxopropyl]amino]-1 ,4,4a, 5,5a, 
S.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacencarboxamid (Formel I, R und R 1 = 
5 Me, W = Dimethylamino); 

[4S-(4alpha,12aalpha)]-9-[[2-[(1,1-dimethylethyl)methylamino]-1-oxobutyl]amino]-4-(dimethylarnino)-1 ,4,4a, 
5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R = Et, 

R 1 = H, W = N-methyl-t-butylamino); 

[4S-(4alpha,12aa!pha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-3,3-dimethyl-1-oxobutyl]amino]-1 ,4,4a, 

10 5,5a,6,11,12a-octahydro-3,10,12 f 12a-tetrahydroxy-1 t 11-dioxo-2-naphthacen-carboxamid (Formel I, R = 4 Bu, 

R 1 = H, W = Dimethylamino); 

[4S-(4alpha, 12aalpha)]-4-(Dimethylamino)-9-[[2-(ethylamino)-2-methyl-1-oxobutyl]amino]-1,4,4a,5,5a, 
6,11 ,1 2a-octahydro-3, 1 0, 1 2,1 2a-tetra hydroxy- 1 , 1 1 -dioxo-2-naphthacencarboxamid (Formel I, R = Et, R 1 = 

Me, W = Ethylamino); 

15 KS- (4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-3-hydroxy-1-oxopropyl]amino]-1 ,4,4a, 

5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R = 
CH 2 OH, R 1 = H, W = Dimethylamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7 I 10 t 10a,12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-(hydroxymethyl)-4-rnethyl-1H-imidazol-1-acetamid (Formel 
20 I, R = CH 2 OH, R 1 = H, W = 4-Methyl-1H-imidazol-1-yl); 

[4S-(4alpha, 12aalpha)]-9-[[2-(Diethylamino)-3-mercapto-1-oxopropyl]amino]-4-(dimethylamino)-1 ,4,4a, 
5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R = Mer- 
captomethyl, R 1 = H, W = Dimethylamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a f 7,10,10a,12-octahydro-1,8,10a, 
25 11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-(mercaptomethyl)-1-piperazin-acetarnid (Formel I, R = Mer- 

captomethyl, R 1 = H, W = Piperazin-1-yl) ; 

[7S-(7alpha,10aalpha]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,1 0,1 0a,1 2-o ctahydro-1 ,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-3-(hexylamino)-4-oxobutansaure (Formel I, R = Car- 
boxymethyl, R 1 = H, W = Hexylamino); 

30 PS^alpha.IOaalphaJl-S-KO^Aminocarbonyl^^dimethylaminoJ-S.Sa.S.eaJ.IO.IOa.^-octahydro-I.S.lOa, 

11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]amino]-4-(cyclopropylamino)-5-oxopentansaure (Formel I, R = 
2-Carboxylethyl, R 1 = H, W = Cyclopropylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-phenylacetyl]amino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R = Phenyl, 
35 R 1 = H, W = Dimethylamino); 

[4S-(4alpha,12aalpha)]-9-[[(Butylamino)(4-hydroxy-phenyl)acetyl]amino]-4-(dimethylamino)-1,4,4a,5 f 5a,- 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,1lKiioxo-2-naphthacencarboxamid (Formel I, R = 4-Hydro- 
xyphenyl, R 1 = H, W = Butylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-(4-methoxyphenyl)acetyl]amino]-1 ,4,4a, 
40 S.Sa.S.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacencarboxamid (Formel I, R = 

4-Methotyphenyl, R 1 = H, W = Dimethylamino); 

[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(ethylmethylamino)-2-[4-(trifluormethyl)phenyl]acetyl]ami- 
no]-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel 
I, R = 4-TrifIuoromethylphenyl, R 1 = H, W = N-Ethylmethylamino); Oder 
45 [4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[[4-(dimethylarnino)phenyl](2-propenylamino)acetyl]amino]- 

1,4, 4a, 5, 5a, 6, 11, 1 2a-octahydro-3, 10,1 2, 12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R 
= 4-(Dimethylamino)phenyl, R 1 = H, W = 2-Propenylamino). 

7. Eine Verbindung, welche eine der folgenden ist: 

50 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a-,6,6a,7 t 10,10a,12-octahydro-1-8 1 10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyi]-4-ethyt-IH-pyrazol-1-acetamid, (Formel I, R und R 1 = H, W = 
4-Ethyl-1 H-pyrazol-1 -yl); 

^S^alpha.^aalpha^^DimethylaminoJ-l^^a.S.Sa.e.ll, ^a-octahydro-S.IO.^.^a-tetrahydroxy-l.ll- 
55 dioxo-9-[[[methyl-(pheny1methyl)amino]acetyl]amino]-2-naphthacencarboxamid, (Formel I, R und R 1 = H, W 

= N-Methylbenzylamino); 

[7S-(7alpha f 10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a,7,10,10a f 12-octahydro-1,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthaceny1]-6-methy1-2-azabicyclo[2.2.2]octan-2-acetamid, (Formel I, R 
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und R 1 = H, W = 6-Methyl-2-azabicyclo-[2.2.2]octan-2-yl); 

[4S-(4alpha, 1 2aalpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a,6,1 1 , 1 2a-octahydro-3,1 0, 12,1 2a-tetrahydroxy-9-[[[[ 
(2-methylcyclopropyl)oxy]amino]acetyl]amino]-1,11-dioxo-2-naphthacencarboxamid (Formel 1, R und R 1 = H, 
W = (2-Methylcyclopropyl)-oxyamino); 

5 [7S-(7a!pha, 10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a, 6,6a, 7,1 0,1 0a,12-octahydro-1 ,8,10a, 

11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-3-ethyl-1-pyrrolidinacetamid, (Formel I, R und R 1 = H, W = 
3-Ethylpyrrolidin-l-yl); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethyIamino)-5,5a,6,6a,7,10,10a t 12-octahydro-1 ,8,10a, 
11-tetrahydroxy10,12-dioxo-2-naphthacenyl]-4-(aminomethyl)-a-methyl-1-piperidinacetamid, (Formel l t R = 
10 CH 3 , R 1 = H, W = 4-Aminomethylpiperidin-1-yl) ; 

[4S-(4alpha, 12aalpna)]-4-(Dimethylamino)-1, 4,43,5,53,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2- 
[[(3-methylcyclobuty!)oxy]amino]-1 -oxobutyl]amino]-1 , 1 1 -dioxo-2-naphthacencarboxamid Hydrobromid, 

(Formel I, R = H, R 1 = Et, W = 3-Methylcyclobutyloxyamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
15 11-tetrahydroxy10,12-dioxo-2-naphthacenyl]-a-ethyl-4-methyl-2-isoxazolidinacetamid; (Formel I, R = Et, R 1 

= H, W = 4-Methyl-isoxazolidin-2-yl) ; 

[7S-(7alpha,1 0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,1 0, 1 0a, 1 2-octahydro-1 ,8,1 0a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-a-ethyl-3-methyl-4H-1,2,4-triazol-4«acetamid, (Formel I, R = 
Et, R 1 = H, W = 3-Methyl-4H-1 ,2,4-triazol-4-yl) ; 

20 Oder 

[7S-(7alpha,10aa!pha)]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenylmethyl)amino]-4-oxobutansaure (For- 

mel I, R = Carboxymethyl, R 1 = H, W = N-Ethylbenzylamino). 

25 8. Verbindung gemass Anspruch 3, welche eine der folgenden ist: 

[4S-(4a, 12aa)]-9-[(Bromacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-te- 

trahydroxy-1,11-dioxo-2-naphthacencarboxamid Monohydrochlorid (Formel III, R und R 1 = H, Y steht fur Br, 
HCI-Salz) ; 

30 [4S-(4a, 1 2aa)]-9-[(Chloracetyl )amino]-4-(dimethylamino)-1 ,4 ,4a, 5, 5a, 6, 1 1 , 1 2a-octahydro-3 ,10,12,1 2a-te- 

trahydroxy-1,11-dioxo-2-naphthacencarboxamid Monohydrochlorid (Formel III, R und R 1 = H, Y steht fur Cl, 
HCI-Salz) ; 

[4S-(4a, 12aa)]-9-[(Bromacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-te- 

trahydroxy-1,11-dioxo-2-naphthacencarboxamid Monohydrobromid (Formel III, R und R 1 = H, Y steht fiir Br, 
35 HBr-Salz) ; 

[4S~(4a, 1 2aa))-9-[(Bromacetyl)amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6, 1 1 , 1 2a-octahydro-3, 1 0, 1 2,12a-te- 

trahydroxy-1,11-dioxo-2-naphthacencarboxamid Monosulfat (Formel III, R und R 1 = H, Y steht fur Br, 
Monosulfatsalz) ; 

[4S-(4a,12aa)]-9-[(2-Brom-1-oxopropyl)amino]-4-(dimethyl-amino)-1,4,4a,5,5a,6,11,12a-octahydro- 
40 3,10,12,12a-tetrahydroxy1,11-dioxo-2-naphthacencarboxarnid Monohydrobromid (Formel III, R = CH 3 , R 1 = 

H, Y steht fiir Cl, HBr-Salz); 

[4S-(4a, 1 2aa)]-9-[(2-Brom-2-methyl-1 -oxopropyl)amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6, 11,1 2a-octahy- 

dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R und R 1 = 
CH 3 , Y = Br) ; 

45 [4S-(4a,12aa)]-9-[(2-Brom-1-oxobuty])amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10-12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Et, R 1 = H, Y = 

Br); 

[4S- (4a,12aa)]-9-[(2-Brom-1-oxopentyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III R = Pr, R 1 = H, Y = 
50 Br) ; 

[4S-(4a-,12aa)]-9-[(2-Brom-2-methyl-1-oxobutyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1 t 11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Et, R 1 = Me, Y 
= Br); 

[4S-(4a,12aa))-9-[(2-Brom-3-hydroxy-1-oxopropyl)amino]-4-(dimethylamino)-1,4,4a,5 t 5a,6,11,12a-octahy- 
55 dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Et, R 1 = Me, 

Y = Br); 

(4S-(4a, 12aa)]-9-[(2-Bromo-3-mercapto-1-oxopropyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,-12a-octa- 
hydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Mercap- 
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tomethyl, R 1 = H, Y = Br); 

[7S-(7a,10aa)]-4-[[9-(Aminocarbonyl)-7-(dimethylamjno)-5,5a,6 t 6a,7,10,10a,12-octahydro>1,8 I 10a,11-tetra- 
hydroxy-10-12-dioxo-2-naphthacenyl]amino]-3-brom-4-oxobutans£ure Hydrobromid (Formel III, R = Car- 
boxymethyl, R 1 = H, Y = Br,); 

5 [7S-(7a ( 10aa)]-5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6 l 6a,7 l 10,10a 1 12-octahydro-1,8,10a l 11-tetra- 

hydroxy-1 0, 1 2-dioxo-2-naphthacenyl]amino]-4-brom-5-oxopentansaure Hydrobromid (Formel III, R = 2-Car- 
boxyethyl, R 1 = H, Y = Br,); 

[4S- (4a, 12aa)]-9-[(Bromphenylacetyl)amino]-4-(dimethyIamino)-1,4,4a,5,5a,6,11,12a-octahydro- 

3,10,12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Phenyl, R 1 = H, 
10 Y = Br) ; 

[4S-(4a, 12aa)]-9-[[Brom(4-hydroxyphenyl)-ecetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a t 6,11,12a-octahy- 
dro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = 4-Hydroxy- 
phenyl, R 1 = H, Y = Br); 

[4S-(4a,12aa)]-9-[[Brom(4-methoxyphenyl)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11 ,12a-octahy- 
15 dro-3, 10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid, (Formel III, R = 4-Me- 

thoxyphenyl, R 1 = H, Y = Br) ; 

[4S-(4a, 1 2aa)]-9-[[Brom[4-(trifluormethyl)phenyl]acetyl]-amino]-4-(dimethylamino)-1 ,4, 4a, 5, 5a, 6, 1 1 , 1 2a-oc- 
tahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = 
4-Trifluormethylphenyl, R 1 = H, Y = Br) ; und 

20 [4S-(4a,12aa)]-9-[[Brom[4-(dimethylamino)phenyl]acetyl]-amino]-4-(dimethylamino)-1,4,4a,5 t 5a,6,11,12a- 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = 4- 
(Dimethylamino)phenyl, R 1 = H, Y = Br) . 

9. Verfahren zum Herstellen einer Verbindung, Oder ihres organischen und anorganischen Salzes Oder Metallkom- 
25 plexes der Formel: 


30 


35 


N(CH 3 ) 2 



gemass Anspruch 1, welches umfasst: Umsetzen eines 9[(Halogenacyl)amido]-6-demethyl-6-deoxytetracyclins, 
Oder seines organischen und anorganischen Salzes Oder Metallkomplexes der Formel: 


45 


50 


N(CH 3 ) 2 



, NH*> 


gemass Anspruch 3 mit einem Nucleophil der Formel WH, worin W wie in Anspruch 1 definiert ist, in einem polar- 
aprotischen Losungsmittel und in einer inerten Atmosphere. 

55 io. Verfahren zum Herstellen einer Verbindung Oder ihres organischen und anorganischen Salzes Oder Metallkom- 
plexes der Formel: 
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gemass Anspruch 3, welches umfasst: Umsetzen von 9-Amino-6-demethyl-6-deoxytetracyclin Oder seines orga- 
nischen und anorganischen Salzes Oder Metallkomplexes der Formel: 


15 


20 


N(CHj ) 2 



25 


mit einem graden Oder verzweigten Halogenacylhalogenid der Formel: 



Y 


worin Y, R und R 1 wie in Anspruch 3 definiert sind und Q Halogen darstellt, ausgewShlt aus Brom, Chlor, lod und 
Fluor, in einem inerten Losungsmittel in einem polar-aprotischen Ldsungsmittel und in Gegenwart einer Base. 


40 


11. Verfahren zum Herstellen einer Verbindung Oder ihres organischen und anorganischen Salzes Oder Metallkom- 
plexes der Formel: 


45 


50 


N(CH ,) 2 



nh 2 


gemass Anspruch 1 , welches umfasst: Umsetzen eines 9-Amino-6-deoxytetracyclins Oder seines organischen 
Oder anorganischen Salzes Oder Metallkomplexes der Formel: 


55 
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15 


20 


R* 

OX 


w 

worin R, R 1 und W wie in Anspruch 1 definiert sind, und X ausgewahlt wird aus Brom, Chlor, lod und Fluor, in 
einem inerten Ldsungsmittel in einem polar-aprotischen Losungsmittel und in Gegenwart einer Base. 


25 


12. Verwendung einer Verbindung wie in einem der Anspruche 1 , 2, 5, 6 Oder 7 beansprucht, bei der Herstellung einer 
Arznei zur Verhinderung, Behandlung Oder BekSmpfung bakterieller Infektionen in Warmblutem. 


13. Phaimazeutische Substanz-Zusammensetzung, umfassend eine pharmakologisch wirksame Menge einer Verbin- 
dung gemass Anspruch 1, 2, 5, 6 Oder 7 in Verbindung mit einem pharmazeutisch annehmbaren TrSger. 

14. Tierarztliche Zusammensetzung, welche eine pharmakologisch wirksame Menge einer Verbindung von Anspruch 
1, 2, 5, 6 Oder 7 und einem pharmazeutisch annehmbaren Trager umfasst. 


Revendications 

35 

1. Compost de formule : 


Mch 3 ) 2 



(i) 


50 


OU 


55 
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5 



R 2 

R 3 

(II) 



dans laquelle : 

R est choisi parmi 
hydrog^ne; 

groupement (C r C 8 )alkyle en chaine droite ou ramiftee choisi parmi methyle, ethyle, propyle, isopropyle, 
butyle, isobutyle, pentyle, hexyle, heptyle et octyle; 

groupement a-mercapto(C 1 -C 4 )alkyle choisi parmi mercaptom6thyle, a-mercapto6thyle, a-mercapto- 
1-m6thyl6thyle, a-mercaptopropyle et a-mercaptobutyle; 

groupement a-hydroxy (C r C 4 )alkyle choisi parmi hydroxym6thyle, a-hydroxy6thyle, a-hydroxy-1-methy- 
tethyle, a-hydroxypropyle et a-hydroxybutyle; 
groupement carboxyl(C r C 8 )alkyle; 

groupement (C 6 -C 10 )aryle choisi parmi ph6nyle, a-naphtyle et (i-naphtyle; ou groupement (C 6 -C 10 )aryle 
substitu6 (substitution choisie parmi hydroxy, ha!og6ne, (C r C 4 )alkoxy, trihalofC^-C^alkyle, nitro, amino, 
cyano, (C r C 4 )alkoxycarbonyle, (C r C 3 )alkylamino et carboxy); 

groupement (C 7 -C 9 )aralkyle choisi parmi benzyle, 1-phenyl6thyle, 2-ph6nyl6thyle et ph6nylpropy!e; ou 
groupement (C 7 -C 9 )aralkyle substitu6 [substitution choisie parmi halo, (C r C 4 )alkyle, nitro, hydroxy, ami- 
no, (C^-C^alkylamino mono- ou disubstitu6, (C^C^alkoxy, (C r C 4 )alkylsulfonyle, cyano et carboxy]; 

R 1 est choisi parmi hydrog^ne et (C 1 -C 6 )alkyle choisi parmi m6thyle, 6thyle, propyle, isopropyle, butyle, iso- 
butyle, pentyle et hexyle; quand R n'est pas 6gal 3 R 1 la st6r6ochimie du carbone asym6trique (c'est-S-dire 
le carbone portant le substituant W) peut §tre soit le racemate (DL) ou les 6nantiom£res individuals (L ou D); 

W est choisi parmi 


amino; 

hydroxylamino; 

groupement amino monosubstitu6 par un groupement (C r C 12 )alkyle en chaine droite ou ramifi6e, subs- 
titution choisie parmi m6thyle, 6thyle, n-propyle, 1-m6thyl6thy1e, n-butyle, 1 -methyl propyle, 2-m6thylpro- 
pyle, 1,1-dimethyl6thyle, n-pentyle, 2 -methyl butyle, 1,1-di-methylpropyle, 2,2-dim6thylpropyle, 3-m§thyl- 
butyle, n-hexyle, 1-m6thylpentyle, 1,1-dimethylbutyle, 2, 2-di methyl butyle, 3-m^thylpentyle, 1,2-dim6thyl- 
butyle, 1,3-dim6thylbutyle, 1-m6thyl-1-ethylpropyle, heptyle, octyle, nonyle, d6cyle, und6cyle etdod6cyle 
et les diast6r6om£res et 6nantiom6res dudit groupement amino monosubstitu6 par un alkyle en chaine 
droite ou ramiftee; 

groupement amino monosubstitu6 par (C 3 -C 8 )cycloalkyle, substitution choisie parmi cyclopropyle, trans- 
1,2-dim6thylcyclopropyle, cis-1 ,2-dim6thyl-cyclopropyle, cyclobutyle, cyclopentyle, cyclohexyle, cyclo- 
heptyle, cydooctyle, bicyclo[2.2.1]hept-2-yle et bicyclo[2.2.2]oct-2-yle et les diaster6om&res et enantio- 
mdres dudit groupement amino monosubstitue par (C 3 -C 8 )cycloalkyle ; 

groupement amino monosubstitu6 par [(C 4 -C 10 ) cycloalkyl]alkyle, substitution choisie parmi (cyclopropyl) 
methyle, (cyclopropyl)6thyle, (cyclobutyl)methyle, (trans-2-m6thylcyclopropyl)m6thyle et (ds-2-m6thy1cy- 
clobutyl)-m6thyle; 

groupement amino monosubstitu6 par (C 3 -C 10 )alc6nyte, substitution choisie parmi allyle, 3-but6nyle, 
2-but6nyle (cis ou trans), 2-pent6nyle, 4-oct6nyle, 2,3-dim6thyl-2-but6nyle, 3-m6thyl-2-butenyle, 2-cyclo- 
pent§nyle et 2-cyclohex6nyle; 

groupement amino monosubstitu6 par (C^C^Jaryle, substitution choisie parmi phenyle et naphtyle; 
groupement (C^-C^Jaralkylamino, substitution choisie parmi benzyle, 2-pheny16thyle, 1-ph6nyl6thyle, 2- 
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(naphtyl)m6thyle, 1-(naphtyl)m6thyle et ph6nylpropyle; 

groupement amino monosubstitu6 par (C 6 -C 10 )aryle substitu6 [substitution choisie parmi (C 1 -C 5 )acyle, 
(C r C 5 )acylamino, (C r C 4 )alkyle, (C r C 8 )alkylamino mono ou disubstitu6, (C 1 -C 4 )alkoxy, (C r C 4 )aIkoxy- 
carbonyle, (C r C 4 )alkylsulfonyle, amino, carboxy, cyano, halog^ne, hydroxy, nitro et trihalo(C 1 -C 3 )- 
5 alkyle] ; 

groupement (C 2 -C 14 )alkylamino disubstitu6 en chaTne droite ou ramifi6e sym6trique, substitution choisie 
parmi dim6thyle, di6thyle, diisopropyle, di-n-propyle, di-n-butyle et diisobutyle; 

groupement (C 3 -C 14 )cycloalkylamino disubstitu6 symetrique, substitution choisie parmi dicyclopropyle, 
dicyclobutyle, dicyclopentyle, dicyclohexyle et dicycloheptyle; 

10 groupement (C 3 -C 14 )alkylamino disubstitu6 en chaTne droite ou ramifi6e asym6trique dans lequel le nom- 

bre total de carbones dans la substitution n'est pas de plus de 14; 

groupement (C 4 -C 14 )cycloalkylamino disubstitu6 asym6trique dans lequel le nombre total de carbones 
dans la substitution n'est pas de plus de 14; 

groupement (C 2 -C 8 )azacycloalkyle ou (C 2 -C 8 )azacycloalkyle substitu6 choisi parmi aziridinyle, az6tidiny- 
15 le, pyrrolidinyle, piperidinyle, 4-m6thylpip6ridinyle, 2-m6thylpyrrolidinyIe, cis-3,4-dim6thylpyrrolidinyle, 

trans-3,4-dim6thylpyrrolidinyle, 2-azabicyclo[2.1 .1]hex-2-yle, 5-azabicyclo[2.1 .1]hex-5-yle, 2-azabicyc!o- 

[2.2.1] hept-2-yle, 7-azabicyclo[2.2.1]-hept-7-yle et 2-azabicyclo[2.2.2]oct-2-yle et les diast6r6om£res et 
6nantiom6res dudit groupement (C 2 -C 8 )azacycloalkyle et (C 2 -C 8 )azacycloalkyle substitu6; 
groupement 1-azaoxacycloalkyle choisi parmi morpholinyle et 1-aza-5-oxacycloheptane; groupement 

20 1-azaoxacycloalkyle substitu6 choisi parmi 2-(C 1 -C 3 )alkylmorpholinyle, 3-(C 1 -C 3 )alkylisoxazolidinyle, t6- 

trahydrooxazinyle et 3,4-dihydrooxazinyle; 

groupement [1,n]-diazacycloalkyle et [1 ,n]diazacyc!oalkyle substitu6 choisi parmi pip^razinyle, 2-(C r C 3 ) 
alkylpip6razinyle, 4-(C 1 -C 3 )alkylpip6razinyle, 2,4-dimethylpip6razinyle, 4-(C r C 4 )alkoxypiperazinyle, 4- 
(C 6 -Cio) ar yl ox ypip6razinyle, 4-hydroxypip6razinyle, 2,5-diazabicyclo-[2.2.1]hept-2-yle, 2,5-diaza-5-m§- 
25 thylbicyclo-[2.2.1]hept-2-yle, 2,3-diaza-3-m6thylbicyclo-[2.2.2]oct-2-yle et 2,5-diaza-5,7-dim6thylbicyclo 

[2.2.2] -oct-2-yle et les diaster6omeres ou 6nantiom6res dudit groupement [1 ,n]-diazacycloalkyle et [1 ,n]- 
diazacycloalkyle substituS; 

groupement 1-azathiacycloalkyle et 1-azathiacycloalkyle substitu6 choisi parmi thiomorpholinyle, 2-(C r 
C 3 ) alkythiomorpholinyle et 3-(C 3 -C 6 ) cycloalkylthiomorpholinyle; 

20 groupement N-azolyle et N-azolyle substitu6 choisi parmi 1-imidazolyle, 2-(C r C 3 ) alkyl-1 -imidazolyle, 3- 

(C-i-CaJalkyl-l-imidazolyle, 1-pyrrolyle, 2-(C 1 -C 3 )alkyl-1-pyrrolyle, 3-(C r C 3 )alkyl-1-pyrrolyle, 1-pyrazoly- 
le. S-fC^C^alkyl-l-pyrazolyle, indolyle, 1-(1,2,3-triazolyle), 4-(C 1 -C 3 )alkyl-1-(1,2,3-triazolyle), 5-(C r C 3 ) 
alkyl-1 -(1, 2, 3-triazolyle), 4-(1,2,4-triazolyle), 1-t6trazolyle, 2-t6trazolyle et benzimidazolyle; 
groupement (h6t6rocycle)amino choisi parmi 2- ou 3-furanylamino, 2- ou 3-thi6nylamino, 2-, 3-ou 4-pyri- 
35 dylamino, 2- ou 5-pyridazinylamino, 2-pyrazinylamino, 2-(imidazolyl)amino, (benzimidazolyl)amino et 

(benzothiazolyl)-amino et groupement (h6t6rocycle)amino sub$titu6 comme d6fini ci-dessus avec la subs- 
titution choisie parmi (C^CgJalkyle en chaTne droite ou ramifi6e; 

groupement (h6t6rocycle)m6thylamino choisi parmi 2-ou 3-furylmethylamino, 2- ou 3-thi6nylm6thylamino, 
2-, 3- ou 4-pyridylm6thylamino, 2- ou 5-pyridazinylm6thylamino, 2-pyrazinylm6thylamino, 2-(imidazolyl) 
40 m6thylamino, (benzimidazolyl)m6thylamino et (benzothiazolyl)-m6thylamino et groupement (h6t6rocy- 

cle)-m6thylamino substitu6 comme d6fini ci-dessus avec substitution choisie parmi (C^CgJalkyle en chaT- 
ne droite ou ramifi6e; 

groupement carboxy(C 2 -C 4 )alkylamino choisi parmi acide aminoac6tique, acide a-aminopropionique, aci- 
de p-aminopropionique, acide oc-amino-butyrique et acide p-aminobutyrique et les §nantiomdres dudit 

42 groupement carboxy(C 2 -C 4 )alkylamino; 

groupement (C^C^alkoxycarbonylamino, substitution choisie parmi m^thoxycarbonyle, 6thoxycarbony- 
le, allyloxycarbonyle, propoxycarbonyle, isoproproxycarbonyle, 1,1-dim6thyl6thoxy carbonyle, n-butoxy- 
carbonyle et 2-m6thylpropoxycarbonyle; 

groupement (C-j-C^alkoxyamino, substitution choisie parmi m6thoxy, 6thoxy, n-propoxy, 1-m6thyl6thoxy, 
50 n-butoxy, 2-m6thylpropoxy, et 1,1-dim6thyl6thoxy; 

groupement (C 3 -C 8 )cycloalkoxyamino, substitution choisie parmi cyclopropoxy, trans-1,2-dim6thylcyclo- 
propoxy, cis-1 ,2-dim6thylcyclopropoxy, cyclobutoxy, cyclopentoxy, cyclohexoxy, cycloheptoxy, cyclooc- 
toxy, bicyclo[2.2.1]hept-2-yloxy et bicyclo[2.2.2]-oct-2-yloxy et les diast6r6om6res et 6nantiom£res dudit 
groupement (C 3 -C 8 )cycloalkoxyamino; 

55 groupement (C 6 -C 10 )ary1oxyamino choisi parmi ph^noxyamino, 1-naphtyloxyamino et 2-naphtyloxyami- 

no; et 

groupement (Cy-C^arylalkoxyarnino substitution choisie parmi benzyloxy, 2-ph6nylethoxy, 1-ph6nyle- 
thoxy, 2-(naphtyl)m6thoxy, 1-(naphtyl)m6thoxy et ph6nylpropoxy; 
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5 


10 


15 


R 2 et R 3 sont ind6pendamment choisis parmi 

(i) hydrog^ne, & condition que R 2 et R 3 ne soient pas ensemble hydrog&ne; 

(ii) groupement (C 1 -C 3 )alkyle en chaine droite ou ramiftee choisie parmi m^thyle, 6thyle, n-propyle ou 
1-m6thylethyle; 

(iii) groupement (C 6 -C 10 )aryle choisi parmi ph6nyle, a-naphtyle ou p-naphtyle; 

(iv) groupement (C 7 -C 9 )aralkyle; 

(v) un groupement h6terocycle choisi parmi un cycle aromatique & cinq membres ou un cycle satur6 avec 
un h6t6roatome N, O, S ou Se ayant facultativement un cycle benzo ou pyrido fusionn6 dessus : 




Z = N, 0, Sot/Se 


(vi) un cycle aromatique £ cinq membres avec deux het6roatomes N, O, S ou Se ayant facultativement 
un cycle benzo ou pyrido fusionne dessus: 


25 


30 



Z or Z 1 



(vii) un cycle satur6 3 cinq membres avec un ou deux h6t6roatomes N, O, S ou Se et un h6t6roatome 
35 adjacent attenant O : 


40 


45 



o 


A 


A 


(dans lequel A est choisi parmi hydrog^ne; (C 1 “C 4 )alkyle en chaine droite ou ramiftee; C 6 -aryle; C 6 -ary1e 
substitu6 (substitution choisie parmi halo, (C-j-C 4 ) alkoxy, trihalo(C 1 *C 3 )alkyle, nitro, amino, cyano, (C r 
C 4 )alkoxycarbonyle, (C r C 3 )-alkylamino ou carboxy); benzyle, 1-ph6nyl6thyle, 2-ph6nyl6thyl ou ph6nyl- 
propyle); 

(viii) un cycle aromatique 3 six membres avec un d trois h6t6roatomes N, 

(ix) un cycle satur6 £ six membres avec un ou deux h6t6roatomes N, O, S ou Se et un h6t6roatome 
adjacent attenant O ; 

(x) -(CH 2 ) n COOR 4 ou n=0-4 et R 4 est choisi parmi hydrog6ne; groupement (C r C 3 )aikyJe en chaine droite 
ou ramiftee choisi parmi m6thyle, 6thyle, n-propyle ou 1-m6thyl6thyle; 

ou 

(xi) groupement (C 6 -C 10 )aryle choisi parmi ph6nyle, a-naphtyle, ou p-naphtyle; 
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ou R 2 et R 3 pris conjointement sont 


(i) -(CH 2 ) 2 B(CH 2 ) 2 -, 8 est choisi parmi (CH 2 ) n et n=0-1, -NH, -N(C 1 -C 3 )alkyle [en chaTne droite ou 

ramifi6e], -N(C 1 -C 4 )alkoxy, oxyg^ne, soufre; 

5 ou 

(ii) cong6n6res substitu§s choisis parmi (L ou D)proline et 6thyl(L ou D)prolinate, 

et les sels pharmacologiquement acceptables organiques et inorganiques ou complexes m6talliques. 

10 2. Compost selon la revendication 1, dans lequel : 

R et R 1 sont ind6pendamment choisis parmi hydrogene, mSthyle ou 6thyle, et quand R n’est pas 6gal a R 1 la 
st6r6ochimie du carbone asym6trique peut etre soit le rac6mate (DL) ou les 6nantiom6res individuels (L ou D) ; 

15 w est choisi parmi amino, m6thylamino, ethylamino, n-propylamino, 1-m6thyl6thylamino, n-butylamino, 1 -m6- 

thylpropylamino, 2-methylpropylamino, n-hexylamino, n-octylamino, cyclopropylamino, cyclopentylamino, cy- 
clohexylamino, (cyclopropyl) m6thylamino, (cyclopropyl)6thylamino, allylamino, 3-but6nylamino, benzylami- 
no, 2-ph6nyl6thylamino, 1-phenyl6thylamino, dim6thylamino, dtethylamino, m6thyl(6thyl)amino; pyrrol id inyle, 
pip6ridinyle, morpholinyle, 2-(C 1 -G 3 )alkylmorpholinyle, piperazinyle, 2-(C 1 -C 3 )-alkyl-pip6razinyle, 4-(C 1 -C 3 ) 
20 alkylpip6razinyle, 2,5-diaza-5-m§thylbicyclo[2.2.1]hept-2-yle, (et les diast6r6om6res ou §nantiomeres dudit 

groupement [l.n] -diazacycloalkyle et [l.n] -diazacycloalkyle substitu6); thiomorpholinyle, 2-(C 1 -C 3 )alkylthio- 
morpholinyle, 1-imidazolyle, 2- or 3-thi6nylm6thylamino, 2-, 3- ou 4-pyridylm6thylamino, m6thoxycarbonyla- 
mino, 6thoxycarbonylamino et 1,1-dim6thyl6thoxycarbonylamino, 

25 R 2 et R 3 sont ind6pendamment choisis parmi hydrogdne, mSthyle, 6thyle, n-propyle et 1-m6thyl6thyle; avec 

la condition que R 2 et R 3 ne peuvent pas §tre ensemble hydrog^ne; 

ou R 2 et R 3 pris conjointement sont 

30 (i) -(CH 2 ) 2 B(CH 2 ) 2 -, ou B est choisi parmi (CH 2 ) n (ou n=0-1), -NH, -N(C 1 -C 3 )alkyle [en chaTne droite ou 

ramiftee], -N(C 1 -C 4 )alkoxy, oxygene, ou soufre 

ou (ii) cong^neres substitu6s choisis parmi (L or DJproline et 6thyl(L or D)prolinate; 


35 


et les sels pharmacologiquement acceptables organiques et inorganiques ou les complexes m6talliques. 
3. Compost de formule : 


40 


45 


MCH 3 ) 2 



nh 2 


(III) 


50 dans laquelle : 

Y est choisi parmi brome, chlore, fluor ou iode; 

R est choisi parmi hydrog^ne, m6thyle, 6thyle, propyle, isopropyle, butyte, isobutyle, pentyle, hexyle, heptyle, 
octyle, mercaptomethyle, a-mercapto6thyle, a-mercapto-1-m6thy!6thyle, a-mercaptopropyle, a-mercaptobu- 
55 tyle, hydroxym6thyle, a-hydroxy6thyle, a-hydroxy-1-m6thylethyle, a-hydroxypropyle, a-hydroxybutyle; un 

groupement carboxyl(C r C 8 )alkyle; 

un groupement phenyle, a-naphtyle ou ^-naphtyle chacun facultativement substitu6 par 

hydroxy, halog^ne, (C r C 4 )alkoxy, trihalo(C.,-C 3 ) alkyle, nitro, amino, cyano, (C r C 4 )alkoxycarbonyle, (C r C 3 ) 
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alkylamino et carboxy; 

ou un groupement benzyle, 1 -ph6nytethyle, 2-ph§nyl6thyle ou phtenylpropyle chacun facultativement substitu6 
par : 

halo, (C r C 4 )alkyle, nitro, hydroxy, amino, mono- ou di-substitu6 (C 1 -C 4 )alkylamino, (C r C 4 )alkoxy, (C r C 4 ) 
5 alkylsulfonyle, cyano et carboxy]; 

R 1 est choisi parmi hydrog^ne, methyle, 6thyle, propyle, isopropyle, butyle, isobutyle, pentyle et hexyle; et 
quand R n'est pas 6gal 3 R 1 la steteochimie du carbone asyrrtetrique (c'est-^-dire le carbone portant le subs- 
tituant Y) peut §tre soit le racemate (DL) ou les 6nantiorrteres individuels (L ou D); et le sel pharmacologique- 
ment acceptable organique et inorganique ou les complexes ntetalliques. 

10 

4. Compost selon la revendication 3, dans lequel : 

Y est choisi parmi brome, chlore, fluor et iode; 

R est choisi parmi hydrog^ne, ntethyle ou 6thyle, 
et 

R 1 est choisi parmi hydrog§ne, ntethyle ou 6thyle, quand R n'est pas 6gal £ R 1 la stereochimie du carbone 
asyntetrique (c'est-£-dire le carbone portant le substituant Y) peut Stre soit le racemate (DL) ou les 6nantio- 
nrteres individuels (L ou D); et le sel pharmacologiquement acceptable organique et inorganique ou complexes 
ntetalliques. 

5. Compose selon la revendication 1 dans lequel lesdits sels comprennent : acides chlorhydrique, bromhydrique, 
iodihydrique, phosphorique, nitrique, sels de sulfate, acetate, benzoate, citrate, cysteine ou autre acide amnte, 
fumarate, glycolate, mateate, succinate, tartrate, alkylsulfonate ou arylsulfonate et 

lesdits complexes ntetalliques comprennent : aluminum, calcium, fer, magnesium, manganese et sels complexes. 

6. Compost selon la revendication 1, qui est un des suivants 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dim6thylamino)-9-[[(hexylamino)ac6tyl]amino]-1,4,4a,5,5a,6,11 ,12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = H, W = n- 
30 hexylamino, di HCI sel) ; 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dintethyl)amino)-1,4,4a,5 f 5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahy- 
droxy-9-[[(m6thylamino)ac6tyl]amino]-1,11-dioxo-2-naphtac£ne-carboxamide (Formule I, R et R 1 = H, W = 
methylamino, di HCI sel) ; 

35 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim6thylamino)-9-[[(6thylamino)ac6tyl]amino]-1,4,4a,5,5a,6,11,12a-oc- 
tahydro-3,10,-12,12a-tetrahydroxy-1,11-dioxo-2-naphtac£necarboxamide (Formule I, Ret R 1 = H, W = ethy- 
lamino, di HCI sel) ; 

40 dichlorhydrate de [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim£thylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 

1 ,8, 1 0a, 1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphtac6nyl]-1 -pyrrolidineac6tamide (Formule I, R et R 1 = H, W = pyr- 
rolidin-1-yle, di HCI sel) ; 

dichlorhydrate de [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a I 12-octahydro- 
45 1,8, 10a, 11 -tetrahydroxy-1 0,1 2-dioxo-2-naphtac6nyl]-4-ntethyl-1-pip6ridineac6tamide (Formule I, R et R 1 = 

H, W = 4-methylpiperidin-l-yle, di HCI sel) ; 

dichlorhydrate de 1 1 [4S-(4a, 1 2aa)]-4-(dim6thylamino)-1 ,4, 4a, 5, 5a, 6,1 1 ,12a-octahydro-3,1 0,1 2,1 2a-t6trahy- 
droxy-1,11-dioxo-9-([(propylamino)ac6tyl]amino]-2-naphtac6ne-carboxamide (Formule I, R et R 1 = H, W = 
50 propylamino, di HCI sel) ; 

dichlorhydrate de [4S-(4a,12aa)]-9-[[(butylamino)-acetyl]amino]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-oc- 
tahydro-3,10,12 f 12a-tetrahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R et R 1 = H, W = n-bu- 
tylamino, di HCI sel) ; 

55 

dichlorhydrate de [4S-(4a,12aa)J-4-(dim6thylamino)-9-[[2-{dimethylamino)-1-oxopropyl]amino]-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R=CH 3 , R 1 
= H, W = dimethylamino, di HCI sel) ; 
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monochlorhydrate de [4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a > 5,5a,6,11,12a-octahydro-3,10,12,12a-t6tra- 
hydroxy-1,11-dioxo-9-[[(pentylamino)ac6tyl]amino]-2-naphtac£ne-carboxamide (Formule I, R et R 1 = H, W = 
pentylamino, mono HCI sel) ; 

5 dichlorhydrate de [7S-(7a,10aa)]-N-9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 

1,8,10a,11-t6trahydroxy-10,12-dioxo-1-pip6ridine-ac6tamide (Formule I, R et R 1 = H, W = piperidino, di HCI 
sel) ; 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dim6thylamino)-1 ,4, 4a, 5, 5a, 6,11, 12a-octahydro-3,1 0,12,1 2a-t6trahy- 
10 droxy-1,11-dioxo-9-[[[(phenylm6thyl)amino]ac6tyl]amino]-2-naphtac§necarboxamide (Formule I, R et R 1 = H, 

W = benzylamino, di HCI sel) ; 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahy- 
droxy-1,11-dioxo-9-[[[(2-thi6nylm6thyl)amino]-ac6tyl]amino]-2-naphtacenecarboxamide (Formule I, R et R 1 = 
15 H, W = thien-2-ylmethylamino, di HCI sel); 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahy- 
droxy-9-[[[(2-m6thylpropyl)amino]-ac6tyl]amino]-1,11-dioxo-2-naphtac6necarboxamide (Formule I, Ret R 1 = 
H, W = isobutylamino, di HCI sel); 

20 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,6,11 ,12a-octahydro-3,1 0,12,1 2a-tetrahy- 
droxy-1 ,11-dioxo-9-[[[(2-pyridinyl-m6thyl]amino]ac6tyl]amino]-2-naphtac6necarboxamide (Formule I, R et R 1 
= H, W = pyridin-2-ylmethylamino, di HCI sel); 

25 dichlorhydrate de [4S-(4a,12aa)]-9-[[(di6thylamino)-ac6tyl]amino]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a- 

octahydro-3, 10,1 2, 12a-tetrahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, RetR 1 = H, W = die- 
thylamino, di HCI sel); 

^S-^a.IOaaM-N-O-faminocarbonyl^-fdim&hylamino^S.Sa.e.eaJ.IO.IOa.^-octahydro-I.S.IOa.II-tetra- 
30 hydroxy-1 0,12-dioxo-2-naphtac6nyl]-a-m6thyl-1 -pyrrolidine-carboxamide ( Formule I, R =CH 3 , R 1 = H, W = 

pyrrolidin-1-yle) ; 

dichlorhydrate de [4S-(4a,1 2aa)]-9-[[[(cyclopropyl-m6thyl)amino]ac6tyl]amino]-4-(dim6thylamino)-1 ,4,4a, 
5, 5a, 6, 11 ,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = H, W = cyclopropyl- 
35 methylamino, di HCI sel) ; 

sulfate, dichlorhydrate, monochlorhydrate ou base libre de [4S-(4a, 12aa)]-4-(dimethylamino)-9-[[(dim6thyla- 
mino)-ac6tyl]amino]-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacene- 
carboxamide (Formule I, R et R 1 = H, W = dimethylamino); 

40 

[4S-(4a, 12aa)]-4-(dim6thylamino)-9-[[(dirn6thylamino)-ac6tyl]amino]-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-t6trahydroxy-1,11-dioxo-N-(1-pyrTolidinyl-m6thyl)-2-naphtac6necarboxamide (Formule II, R et 
R 1 = H, W = NMe 2 et NR 2 R 3 = pyrrolidino), 

45 [4S-(4a, 1 2aa)]-4-(dim6thylamino)-1 ,4, 4a, 5, 5a, 6, 11,1 2a-octahydro-3, 1 0, 1 2, 1 2a-t6trahydroxy-9-[[(m6thoxya- 

mino)-ac6tyl]amino] -1, 11-dioxo-2-naphtacdnecarboxamide (Formule I, R et R 1 = H, W = methoxyamino); 

[4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-9-[[[ 
(ph6nylm6thoxy)amino]ac6tyl]amino]-2-naphtac6ne-carboxamide (Formule I, R et R 1 = H, W = benzyloxya- 
50 mino); 

[4S-(4a,12aa))-9-[[(cyclobutylm6thylamino)acetyl]-amino]-4-(dim6thy1amino)-1,4,4a,5,5a,6,11,12a-octa- 
hydro-3, 10,1 2, 12a-tetrahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule I, R et R 1 = H, W = cyclo- 
butylmethylamino); 

55 

[4S-(4a,1 2aa)]-9-[[(2-but6nylamino)ac6tyl]amino]-4-(dirn6thylamino)-1 ,4, 4a, 5, 5a, 6,1 1 , 1 2a-octahydro- 
3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide(Formule I, R et R 1 = H, W =2-butenylami- 
no); 
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[4S-(4a,1 2aa)]-4-(dim6thylamino)-1 ,4,48,5,53,6, 1 1 ,1 2 a-octa hydro-3, 1 0, 1 2, 1 2a-t6trahydroxy-9-[[(hydroxya- 
mino>-ac6tyl]amino]-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R et R 1 = H, W = hydroxyamino); 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-t6tra- 
5 hydroxy-1 0,1 2-dioxo-2-naphtac6nyl]-5-m6thyl-2, 5-diazabicyclo-[2. 2. 1]heptane-2-acetamide (Formule I, R et 

R 1 = H, W = 5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yle) ; 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim§thyl-amino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-t6tra- 
hydroxy-1 0,12-dioxo-2-naphtac§nyl]-3-m6thyl-4-morpholine-ac6tamide (Formule I, R et R 1 = H, W = 3-me- 
io thyl-4-morpholinyle); 

[7S-(7a, 1 0aa)]-N-[9-(armnocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7, 1 0, 1 0a,1 2-octahydro-1 ,8,1 0a,1 1 -t6tra- 
hydroxy-10,12-dioxo-2-naphtacenyl]-2-azabicyc!o[2.2.1]heptane-2-acetamide (Formule I, R et R 1 = H, W = 

2-azabicyclo[2.2.1]hept-2-yle) ; 

15 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-t6tra- 
hydroxy-1 0,12-dioxo-2-naphtac6nyl]-4-hydroxy-1-pip6razine-ac6tamide (Formule I, R et R 1 = H, W = 4-hy- 
droxypiperazin-1-yle) ; 

20 [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-t6tra- 

hydroxy-1 0,12-dioxo-2-naphtac6nyl]-3-cyclopropyl-t6trahydro-4H-thiazine-4-ac6tamide (Formule I, Ret R 1 = 

H, W = 3-cyclopropyl-tetrahydro-4H-thiazin-4-yle) ; 

pS^a.IOaaJJ-N-lO-faminocarbonylJ^dim^thylaminoJ-S.Sa.e.eaJ.IO.IOa.^-octahydro-I.S.IOa.II-t^tra- 
25 hydroxy-1 0,12-dioxo-2-naphtac6nyl]-3-6thyWH-pyrrole-1 -acetamide (Formule I, R et R 1 = H, W = 3-ethyMH- 

pyrroM-yle); 

[4S-(4a,12aa)]-4-(dirn6thy!amino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[(1H-irnida- 
zol-2-ylm6thylamino)ac6tyl]amino]-1,11-dioxo-2-naphtacdne-carboxamide (Formule I, R et R 1 = H, W = 1H- 
30 imidazol-2-ylmethylamino); 

[7S-(7a,10aa)]-N-[2-[[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-t6- 
trahydroxy-10,12-dioxo-2-naphtac6nyl]amino]-2-oxo6thyl)alanine (Formule I, R et R 1 = H, W = 1-carboxye- 
thylamino); 

35 

ester 1,1-di methyl 6thylique de I’acide [7S-(7a, 10aa)]-N-[2-[[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a, 
7, 1 0,1 0a, 1 2-octahydro-1 ,8, 1 0a, 1 1 -t§trahydroxy-1 0,1 2-dioxo-2-naphtac6nyl] amino]-2-oxo6thyl]carbamique 

(Formule I, R et R 1 = H, W = 1,1-dimethylethoxycarbonylamino); 

40 [4S-(4a, 1 2aa)]-9-[[[(bicyclo[2.2.2]oct-2-yloxy)arnino]-ac6tyl]amino]-4-(dim§thylamino)-1 ,4 , 4a, 5, 5a, 6, 1 1 , 1 2a- 

octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R et R 1 = H, W = bi- 
cyclo[2.2.2]oct-2-yloxyamino); 

[4S-(4a,12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-9-[[[(3-m6thyl- 
45 2-but6nyl)amino]ac6tyl]arnino]-1,11-dioxo-2-naphtac6ne-carboxamide (Formule I, RetR 1 = H f W = 3-methyl- 

2-butenylamino); 

[4S-(4a, 1 2aa)]-4-(dimethylamino)-1 ,4,4a,5,5a,6,1 1 , 1 2a-octahydro-3, 1 0,12,12a-t6trahydroxy-9-[[[[4-[(2-m6- 
thyl-1-oxopropyl)amino]phenyl]amino]-acetyl]amino]-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R et 
50 R 1 = H, W = 4-[(2-methyl-1-oxopropyl)amino]phenylamino); 

[4S-(4a, 1 2aa)]-4-(dim6thylamino)-1 ,4 ,4a, 5,5a, 6,1 1 , 1 2a-octahydro-3, 10,12,1 2a-t6trahydroxy-9-[[2-[[( 1 -m6- 
thyl-1 H-imldazol-2-y1)m6thyl]amino]-1-oxopropyl]amino]-1,11-dioxo-2-naphtac6necarboxamlde (Formule I, 
R = CH 3 , R 1 = H, W = 1 -methyl-1 H-imidazol*2-yl)methylamino) ; 

55 

(4S-(4a,1 2aa)]-9-[[2-(dicyclopropylamino)-1 -oxopropyl]-amino]-4-(dim6thytamino)-1 ,4, 4a, 5, 5a, 6,-1 1,12a-oc- 
tahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxarriide (Formule I, R = CH 3 , R 1 = H f W = 
dicyclopropylamino) ; 
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[7S-(7a,10aa)]-N-[9-(arninocarbonyl)-7-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-t6tra- 
hydroxy-1 0,12-dioxo-2-naphtac6nyl]-4-m6thoxy-a-m6thyl-1-pip6razinecarboxarnide (Formule I, R = CH 3 , R 1 
= H, W = 4-methoxypiperazin-1-yl) ; 

5 [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino >-5,53,6,63,7,10, 10a, 12-octahydro-1 ,8,10a, 11 -t6tra- 

hydroxy-1 0,12-dioxo-2-naphtac6nyl]-t6trahydro-a,2-dim6thyl-4H-1,4-thiazine-4-ac6tamide (Formule l f R = 
CH 3> R^ H , W = tetrahydro-2-methyl-4H-1,4-thiazin-4-yle); 

ester 2-prop6nyliquede I'acide [7S-(7a,10aa)]-[2-[[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,1 0,10a, 
10 1 2-octahydro-1 ,8,1 0a, 1 1 -t6trahydroxy-1 0,1 2-dioxo-2-naphtac6nyl]amino]-2-oxo-1 -m6thyl6thyl]carbamique 

(Formule I, R = CH 3 , R 1 = H, W = 2-propenyloxy-carbonylamino); 

[4S-(4a, 1 2aa)]-4-(dim6thylamino)-1 ,4, 4a, 5, 5a, 6,1 1 ,1 2a-octahydro-3,1 0,1 2,1 2a-t6trahydroxy-9-[[2-[[3-(m6- 
thylsulfonyi)ph6nyl]amino]-1-oxopropyl]amino]-1,11-dioxo-2-naphtac&necarboxarnide (Formule I, R = CH 3 , 
15 R 1 = H, W = 3-(methylsulfonyl)phenylamino); 

[4S-(4a,12aa)]-4-(dim6thylarnino)-1,4,4a,5,5a,-6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-9-[[2-m6thyl- 
2-(m6thylamino)-1-oxopropyl]amino]-1,1-dioxo-2-naphtacdne-carboxamide (Formule I, R et R 1 = Me, W = 
methylamino); 

20 

[4S-(4a,12aa)]-4-(dim6thylamino)-9-[[2-(dim6thylamino)-2-rn6thyl-1-oxopropyl]amino]-1 ,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R et R 1 = Me, W = 
dimethylamino); 

25 [4S-(4a,12aa)]-9-[[2-[(1,1-dim6thyl6thyl)-m6thy1amino]-1-oxobutyl]amino]-4-(dim6thylamino)-1,4,4a,5,5a, 

6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R = Et, R 1 
= H, W = N-methyl-t-butylamino) ; 

[4S-(4a,12aa)]-4-(dim§thylamino)-9-[[2-(dim6thylamino)-3,3-dimethyl-1-oxobutyl]amino]-1,4,4a,5,5a, 

30 6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1 ,11-dioxo-2-naphtac6necarboxamide (Formule I, R = l Bu t R 1 

= H, W = dimethylamino) ; 

[4S-(4a, 1 2aa)]-4-(dim6thylamino)-9-[[2-(§thylamino)-2-m6thyl-1 -oxobutyl]amino]-1 ,4,4a,5,5a,6, 1 1 ,12a-octa- 
hydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule I, R = Et, R 1 = Me, W = 
35 ethylamino); 

[4S-(4a,12aa)]-4-(dim6thylamino)-9-[[2-(dim6thylamino)-3-hydroxy-1-oxopropyl]amino]-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R = 
CH 2 OH, R 1 - H, W = dimethylamino) ; 

40 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10 t 10a,12-octahydro-1,8,10a,11-t6tra- 
hydroxy-1 0,12-dioxo-2-naphtac6nyl]-a-(hydroxym6thyl)-4-methyl-1H-irnidazole-1-ac6tamide (Formule I, R = 
CH 2 OH, Ri = H, W = 4-methyl-1 H-imidazol-1 -yle) ; 

45 [4S-(4a,12aa)]-9-[[2-(di6thylamino)-3-mercapto-1-oxopropyl]arnino]-4-(dim6thylamino)-1,4,4a,5,5a, 

6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R = mer- 
captomethyle, R 1 = H, W = dimethylamino) ; 

[7S-(7a,1 0aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,1 0,1 0a,1 2-octahydro-1 ,8,1 0a,1 1 -t6tra- 
50 hydroxy-1 0,12-dioxo-2-naphtac6nyl]-a-(mercaptomethyl)-1-pip6razineac6tamide (Formule I, R = mercapto- 

methyle, R 1 = H, W = piperazin-1 -yle); 

acide [7S-(7a,10aa]-4-[[9-(aminocarbonyl)-7-(dirn6thyl-amino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-t6trahydroxy-10,12>dioxo-2-naphtac6nyl]-amino]-3-(hexylamino)-4-oxobutanoTque (Formule 1, R = car- 
55 boxymethyle, R 1 = H, W = hexylamino); 

acide [7S-(7a,10aa)]-5-[[9-(aminocarbonyl)-7-{dim6thylarnino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a, 
11-t6trahydroxy-10,12-dioxo-2-naphtac6nyt]-amino]-4-(cyclopropytamino)-5-oxopentanoTque(Formule I, R = 
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10 


15 


20 


2-carboxylethyle, R 1 = H, W = cyclopropytamino); 

[4S-(4a, 12aa)]-4-(dimethylamino)-9-[[2-(dim6thylamino)-2-ph6nylacetyl]aiTiino]-1,4,4a,5,5a,6,11,12a-octa- 
hydro-3, 10, 12, 12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule I, R = phenyle, R 1 = H, W 
= dimethylamino) ; 

[4S-(4a, 12aa)]-9-[[(butylamino)(4-hydroxyph6nyl)-ac6tyl]amino]4-(dim6thylamino)-1,4,4a,5,5a,-6,11,12a- 
octahydro-3,10,12,12a-t£trahydroxy-1 t 11-dioxo-2-naphtac6necarboxamide (Formule I, R = 4-hydroxy-phe- 
nyle, R 1 = H, W = butylamino); 

[4S-(4a,12aa)]-4-(dim6thylamino)-9-[[2-(dim6thylamino)-2-(4-m6thoxyph6nyl)ac6tyl]amino]-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R = 4-me- 
thoxyphenyle, R 1 = H, W = dimethylamino) ; 

[4S-(4a,12aa)]-4-(dirn6thylamino)-9-[[2-(6thylrnethyl-amino)-2-[4-(trifluorom6thyl)ph6nyl]-ac£tyl]amino]- 
M^a.S.Sa.e.ll.^a-octahydro-SJO.^.^a-tetrahydroxy-l.ll-dioxo^-naphtacenecarboxamidefFormule I, 

R = 4-trifluoro-methylphenyl, R 1 = H, W = N-ethylmethylamino); ou 

[4S-(4a,12aa)]-4-(dim6thylamino)-9-[[[4-(dim6thylamino)ph6nyl](2-prop6nylamino)ac6tyl]amino]-1 ,4,4a, 
5,5a,6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R = 4- 
(dimethylamino)phenyle, R 1 = H, W = 2-propenylamino). 

7. Compost qui est un des suivants : 


25 


[7S-(7a,1 OaaM-N-p-faminocarbonyl^-fdirnethylamino^.Sa.e.eay.l 0,1 0a,1 2-octahydro-1 ,8,1 0a,1 1 -tetra- 
hydroxy-10,12-dioxo-2-naphtac6nyl]-4-6thyl-IH-pyrazole-1 -acetamide (Formule I, R et R 1 = H, W = 4-ethyl- 
IH-pyrazoM-yle) ; 


30 


[4S-(4a,12aa)]-4-(dim£thylamino)-1 ,4,4a,5,5a,6,11,12a-octahydro-3,10,12,12a-t£trahydroxy-1,11-dioxo-9-[[ 
[m6thyl(ph6nylm6thyl)amino]ac6tyl]amino]-2-naphtac6ne-carboxamide (Formule I, R et R 1 = H, W = N-me- 
thylbenzylamino); 


35 


40 


[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,t0a,11-t£tra- 
hydroxy-1 0,12-dioxo-2-naphtac£nyl]-6-m6thyl-2-azabicyclo-[2.2.2]octane-2-ac6tamide (Formule I, Ret R 1 = 
H, W = 6-methyl-2-azabicyclo[2.2.2]octan-2-yle) ; 

[4S-(4a, 1 2aa)]-4-(dim6thylamino)-1 ,4,4a ,5, 5a, 6, 11,1 2a-octahydro-3,10,12,12a-t6trahydroxy-9-[[[[(2-m6thyl- 
cyclo-propyl)oxy]amino]ac6tyl]amino]-1,11-dioxo-2-naphtac6necarboxamide (Formule I, R et R 1 = H, W = 
(2-methylcyclopropyl)oxyamino); 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 t 8,10a,11-t6tra- 
hydroxy-1 0,12-dioxo-2-naphtac6nyl]-3-6thyl-1 -pyrrolidine-acetamide (Formule I, R et R 1 = H, W = 3-ethyl- 
pyrrolidin-1-yle) ; 


45 


50 


55 


[7S-(7a, 1 0aa)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7, 1 0,1 Oa, 1 2-octahydro-1 ,8, 1 0a, 1 1 -tetra- 
hydroxy-10,12-dioxo-2-naphtacenyl]-4-(aminom6thyl)-a-methyl-1-piperidineacetamide (Formula I, R = CH 3 , 
R 1 = H, W = 4-aminomethylpiperidn-1-yle) ; 

bromhydrate de [4S-(4a t 12aa)]-4-(dim6thylamino)-1,4,4a,5,5a,-6,11 t 12a-octahydro-3,10,12,12a-tetrahy- 
droxy-9-[[2-[[(3-rn£thylcyclobutyl)oxy]amino]-1-oxobutyl]amino]-1,11-dioxo-2-naphtacenecarboxamide (For- 
mule I, R = H, R 1 = Et, W = 3-methylcyclobutyloxyamino); 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim£thylarnino)-5,5a f 6,6a,7 ( 10,10a,12-octahydro-1,8,10a,11-tetra- 
hydroxy-10, 12-dioxo-2-naphtacenyl]-a-ethyl-4-m6thyl-2-isoxazolidineacetamide, (Formule I, R = Et, R 1 = H, 
W = 4-m6thyl-isoxazolidin-2-yle); 


[7S-(7a, 10aa)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro-1,8,10a,11-tetra- 
hydroxy-1 0,12-dioxo-2-naphtacenyl]-a-ethy1-3-methyl-4H-1, 2, 4-triazole-4-ac6tamide (Formule I, R = Et, R 1 
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= H, W = 3-methyl-4H-1 ,2,4-triazoM-y le); 
ou 

acide [7S-(7a, 10aa)]-4-[[9-(aminocarbonyl)-7-(dim§thyiamino)-5,5a,6,6a,7,1 0,1 0a,12-octahydro-1 ,8,10a, 
5 11-t6trahydroxy-10,12-dioxo-2-naphtac6nyl]amino]-3-[6thyl(ph6nylm6thyl)amino]-4-oxobutanoTque (Formu- 

le I, R = carboxymethyle, R 1 = H, W = N-ethylbenzylamino). 

8. Compost selon la revendication 3, qui est un des suivants 

10 monochlorhydrate de [4S-(4a,12aa)]-9-[(bromoac6tyl)-amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octa- 

hydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule III, R et R^H, Y est Br, 
HCI sel) ; 

monochlorhydrate de [4S-(4a,12aa)]-9-[(chloroacetyl)-amino]-4-(dim6thylamino)-1 ,4,4a,5,5a,6,11,12a-octa- 
15 hydro-3, 10,1 2, 12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule III, R et R^H, Y est Cl, 

HCI sel); 

monobromhydrate de [4S-(4a,12aa)]-9-[(bromoacetyl)-amino]-4-(dim6thylamino)-1 ,4,4a,5,5a,6,11,12a-octa- 
hydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule III, R et R*=H, Y est Br, 
20 HBr sel) ; 

monosulfate de [4S-(4a,12aa)]-9-[(bromoac6tyl)amino]-4-(dimethylamino)-1,4,4a,5,5a,6,11,12a-octahydro- 
3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac£ne-carboxamide (Formule III, R et R^H, Y est Br, sel mo- 
nosulfate); 

25 

monobromhydrate de [4S-(4a,12aa)]-9-[(2-bromo-1-oxopropyl)amino]-4-(dim6thylamino)-1,4,4a,5,5a, 
6,11 ,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule III, R = CH 3 , 
R 1 = H, Y est Cl, HBr sel) ; 

30 bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-2-m6thyl-1-oxopropyl)amino]-4-(dim6thylamino)-1,4,4a,5,5a, 

6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11*dioxo-2-naphtac6necarboxamide (Formule III, R et R 1 = 
CH 3 ,Y = Br); 

bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-1-oxobutyl)-amino]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a-oc- 
35 tahydro-3,10,12,12a-t§trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule III, R = Et, R 1 = H, Y = 

Br); 

bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-1-oxopentyl)-amino]-4-(dim6thylamino)-1,4,4a,5,5a,6,11,12a- 
octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6ne-carboxamide (Formule III R = Pr, R 1 = H, Y = 
<0 . Br); 

bromhydrate de [4S-(4a,1 2aa)]-9-[(2-bromo-2-m§thyl-1 -oxobutyl)amino]- 4-(dim6thylamino)-1 ,4, 4a, 5, 5a, 
6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule III, R = Et, R 1 
= Me, Y = Br) ; 

45 

bromhydrate de [4S-(4a,12aa)]-9-[(2-brorno-3-hydroxy-1-oxopropyl)amino]-4-(dim6thylamino)-1 ,4,4a, 5,5a, 
6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac$necarboxamide (Formule III, R = Et, 
Ri= Me, Y = Br); 

50 bromhydrate de [4S-(4a, 1 2aa)]-9-[(2-bromo-3-mercapto-1 -oxopropyl)amino]-4-(dim6thylamino)-1 ,4 ,4a, 5, 5a, 

6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R = mer- 
captomethyle, R 1 = H, Y = Br) ; 

bromhydrate d’acide [7S-(7a, 1 0aa)]-4-[(9-(amino-carbonyl)-7-(dim6thylamino)-5,5a ,6,6a, 7, 10,1 Oa, 1 2-octa- 
55 hydro-1 ,8,10a,11-t6trahydroxy-10-12-dioxo-2-naphtac6nyl] amino]-3-bromo-4-oxobutanoique (Formule III, R 

= carboxymethyl, R 1 = H, Y = Br,); 

bromhydrate d’adde [7S-(7a,10aa)]-5-[[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octa- 
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hydro-1 ,8,1 0a,11-tetrahydroxy-10,12-dioxo-2-naphtacenyl]amino]-4-bromo-5-oxopentanoTque (Formule III, 
R = 2-carboxyethyl, R 1 = H, Y = Br,); 

bromhydrate de [4S-(4a, 12aa)]-9-[(bromoph§nylac6tyl)-amino]-4-(dimethylamino)-1 ,4,43,5,53,6,1 1,1 2a-oc- 
5 tahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacene-carboxamide (Formule III, R = phenyl, R 1 = H, 

Y = Br); 

bromhydrate de [4S-(4a,12aa)]-9-[[bromo(4-hydroxyph6nyl)ac6tyl]amino]-4-(dim6thylamino)-1 ,4,4a, 5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R = 4-hy- 
*0 droxyphenyle, R 1 = H, Y = Br) ; 

bromhydrate de [4S-(4a,12aa)]-9-[[bromo(4-m6thoxyphenyl)acetyl]amino]-4-(dimethylamino)-1,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R = 4-me- 
thoxyphenyle, R 1 = H, Y = Br) ; 

15 

bromhydrate de [4S-(4a,1 2aa)]-9-[[bromo[4-(trifluorom6thyl)ph6nyl]ac6tyl]amino]-4-(dim6thylamino)-1 ,4,4a, 
5,5a,6,11,12a-octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule III, R = 
4-trifluoromethylphenyle, R 1 = H, Y = Br) ; 
et 

20 

bromhydrate de [4S-(4a,12aa)]-9-[[bromo[4-(dim6thylamino)ph6nyl]ac6tyl]amino]-4-(dim6thylamino)-1 ,4,4a, 
5,5a,6,11,12aoctahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtac6necarboxamide (Formule III, R = 
4-(dimethylamino)phenyle, R 1 = H, Y = Br). 

25 9. Proced6 de production d'un compost, ou de son sel organique ou inorganique ou complexe metallique, de formule : 


£(CH 3 ) 2 



selon la revendication 1, qui comprend la reaction d'une 9-[(haloacyl)amido]-6-d6m6thyl-6-d6oxyt6tracycline, ou 
4 0 son sel organique et inorganique ou complexe metallique, de formule : 



selon la revendication 3, avec un nucleophile de formule WH, dans laquelle W est comme defini dans la revendi- 
cation 1, dans un solvant polaire aprotique et dans une atmosphere inerte. 

10. Procede de production d’un compose, ou son sel organique et inorganique ou complexe metallique, de la formule : 
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MCH 3 ) 2 



selon la revendication 3, qui comprend la reaction de la 9-amino-6-d6m§thyl-6-d6oxyt6tracycline, ou son sel or- 
ganique et inorganique ou complexe metallique, de formule : 


£(Ch 3 ) 2 



30 


avec un halog6nure d'haloacyle en chame droite ou ramifiee de formule : 



Y 


dans laquelle Y, R et R 1 sont comme d6fini dans la revendication 3 et Q est halogene choisi parmi brome, chlore, 
iode et fluor, dans un solvant inerte dans un solvant polaire aprotique et en presence d'une base. 

11. Precede de production d’un compost, ou son sel organique et inorganique ou complexe metallique, de formule : 



selon la revendication 1, qui comprend la reaction d'une 9-amino-6-dem6thyl-6-deoxytetracydine, ou son sel or- 
ganique et inorganique ou complexe metallique, de formule : 
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N(CH 3 ) 2 


10 



NH, 


avec un halogenure d’acide de formule : 


15 


20 


R'O 



X 


dans laquelle R, R 1 , et W sont comme defini dans la revendication 1 et X est choisl parmi brome, chlore, iode et 
fluor, dans un solvant Inerte dans un solvant polaire aprotique et en presence d'une base. 

12. Utilisation d’un compost selon I'une quelconque des revendications 1, 2, 5, 6 ou 7 dans la preparation d'un me- 
dicament pour la prevention, le traitement ou le controle defections bacteriennes chez les animaux £ sang chaud. 

13. Composition pharmaceutique d'une substance comprenant une quantite pharmacologiquement efficace d'un com- 
pose selon la revendication 1, 2, 5, 6 ou 7 en association avec un support pharmaceutiquement acceptable. 

14. Composition veterinaire qui comprend une quantite pharmacologiquement efficace d'un compose selon la reven- 
dication 1 , 2, 5, 6 or 7 et un support pharmaceutiquement acceptable. 
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